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CHAPTER I 
INTRODUCTION 
Evidence of varying character converges to suggest 
that the examination of factors defined as "psychological" 
is important to the understanding of various aspects of 
the disease process in multiple sclerosis. Early research, 
beginning as far back as 1841 (Sai-Halasz, 1953) and exem-
plified by the statements of the neurologist Charcot (1877; 
Guillan, 1959), described psychological concomitants and 
precipitants of multiple s~lerosis almost from the point 
of its elucidation as a discreet disease entity. Concern 
with psychological factors has continued and, despite 
the substantial methodological flaws and conceptual lim-
itations of much of this work, one can only conclude that 
the sheer volume of research and overall positive findings 
suggest the need for careful study and consideration of 
psychological contributers. Statements from MS patients 
and families are a source of further information and 
provide additional impetus for such investigation. Thus 
patients tell the clinician with some regularity that a 
death, a divorce, a pregnancy, or a severe financial set-
back predated either the onset of symptoms or an exacer-
bation in the condition. They state that they perform 
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more poorly when upset or under time pressure, and they feel 
that their memory or attention span is no longer optimal. 
Finally, the large body of theoretical and experimental work 
on psychosomatic medicine suggests the utility of the joint 
exploration of psychological and physical phenomena generally. 
This paper reviews the experimental, clinical, and theo-
retical work underlying the narrower study defined by this in-
vestigation--the relationship between achievement pressure 
and motor performance in multiple sclerosis. While material 
relating to multiple sclerosis is examined in greatest depth, 
this review also includes brief reference to bodies of research 
dealing with other disease entities as well as cursory discus-
sion of psychosomatic theory. It seems useful in this regard 
to group the body of available material with reference to 
explicit or implicit assumptions about the relationship be-
tween psychological factors and physical disease generally. 
An initial position defines direct cause-effect relations be-
tween the two areas, the second presents a network of complex 
interactions somewhat differently conceptualized. 
Cause-Effect Relations 
Much of the research, and virtually all of the 
early work regarding multiple sclerosis and other physical 
diseases asserts the existence of two separate realities--
the physical and the mental; philosophical questions are 
substantial and will not be di~cussed. Psychosomatic 
research of this variety asserts that the physical and 
the mental influence each other individually and that 
3 
under some circumstances they cross boundaries in a 
directly causative manner. Thus physical factors cause 
physical, physical cause mental, mental cause physical, 
mental cause mental. Research often is devoted to doc-
umenting the prior occurrence of one factor or another 
in a large number of patients (Graham, 1972). An explo-
ration of the limitations of this approach will be dis-
cussed later in reference to the alternative concep-
tualizations of pathology. 
Physical-Physical Relations 
Researchers state clearly that multiple sclerosis 
represents a physically based disease; physical factors 
cause physical symptoms. This line of thought relates 
directly to the field of physical medicine and will be 
described only briefly here. As Graham (1972) points out, 
causal hypotheses are of two types. Some investigators 
explore the effect of an external agent, i.e. a virus, on 
the disease process, while others study the production of 
one state of the organism (symptoms) by another. For 
instance, the observer might propose that the breakdown 
of myelin causes difficulties in bladder control. 
Experimenters have explored both types of state-
ments in regard to multiple sclerosis. This disease 
(Brown, 1969; Kurtzke, Beebe, Nagler, Nefzger, & Kurkland, 
1970; McAlpine, Lumsden, & Achesor, 1965; Wolfgram, 
Ellison, Stevens, & Andrews, 1972) is a neurological con-
dition involving the breakdown at multiple and varying 
points along the spinal cord and brain of the myelin 
sheath covering and insulating nerve fibers. Nerve 
conduction is impaired. While symptoms vary with site 
of lesions, common problems are visual difficulties, 
bladder and bowel problems, sexual inadequacy, general 
weakness and fatigue, numbness, impairment in walking, 
and spasticity of limbs. Symptoms may change a great 
deal over time, the condition is difficult to diagnose, 
and particularly at early points in the illness the 
patient experiences periods of exacerbation and remis-
sion. The long-term course of the disease likewise 
varies and, while a very small two to five percent of 
4 
MS patients dies of the disease, the patient lives with 
considerable uncertainty about the level of future se-
verity in the condition. Some experience almost no symp-
tomatology whatsoever, others lose ability to walk en-
tirely. While etiology is as yet unknown, the most 
viable current hypothesis asserts that a slow virus 
enters the system at or before puberty, lies dormant for 
a considerable period, and becomes active when an indivi-
dual reaches.the period between twenty and forty. Like-
wise implicated is the immune system, as it appears that 
the body's protective physical apparatus at some point 
begins to attack the patient's own tissues, possibly 
those containing the long inactive virus. It has been 
noted that a high percentage of MS patients are char-
,.,,.. 
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acterized by a distinct and measurable immunological type 
(Waksman, 1974). Researchers consider several questions 
critical at present. They ask why the virus becomes active 
at a particular point, what causes the immune system to 
become inefficient or malfunctioning at a particular time, 
what leads to periods of exacerbation and remission, and 
what factors are associated with varying severity of the 
disease process in different individuals. Researchers have 
implicated both physical and psychological agents. 
Physical-Mental Relations 
The earliest approach bridging the distinct phys-
ical and mental realities of MS draws on the medical model, 
and more specifically the neurological model, and searches 
for "mental symptoms" of the neurological conditions of 
multiple sclerosis. The medical-neurological approach 
touches on the larger issue of the general correspondence 
between physical state, i.e. genetic make-up or biochemical 
state (Eiduson, Eiduson, & Geller, 1967), and personality 
functioning. While there is some agreement that physical 
and personality factors interact, there is little agreement 
about the specific mechanisms whereby one influences the 
other. The earliest work, characterizing the largest part 
of the literature regarding multiple sclerosis, assumes a 
direct one to one correspondence between the disease proc-
ess in the brain and the clinically observed personality 
functioning. This model does not consider the impact of 
/' 
6 
premorbid personality, adaptive efforts, or psychological 
stress reactions. A more sophisticated neurological ap-
proach (Bleuler, 1951; Riklan, Levita, & Diller, 1961; 
Teitelbaum, Hall, & Phillips, 1952) recognizes a greater 
complexity in this relationship and might assert, for 
instance, that a disease process which invades the nervous 
system and violates its integrity may require a reinte-
gration of the mental process of the organism at a lower 
level of complexity, this new integration depending on 
level and type of prior personality functioning as well 
as on the nature of the disease process. It might be 
noted that the work in this area asks questions of the 
second causal type noted above, that is, the question of 
the production of one body state (mental symptom) by an-
other (neurologic disease). 
Certainly there is little doubt about the direct 
impact of disease process on mental symptoms of such con-
ditions as syphilis or Korsakoff's psychosis (Rosen & 
Gregory, 1965), and researchers dealing with multiple 
sclerosis sought clearcut mental syndromes of this type. 
They have focused, first, on decrements in intellectual 
functioning and, secondly, on changes in the experience 
and expression of emotions. Authors to a varying extent 
have recognized the seemingly common sense truth that 
multiple sclerosis causes multiple and varying lesions 
and that the severity of mental symptoms must to some 
degree reflect extent and site of plagues. As Ross (1915) 
.7 
states, "the disease as far as mental symptoms are con-
cerned presents an irregularity and polymorphism which 
correspond~ exactly to the irregular and polymorphic 
nature of lesions". Unfortunately in this regard most 
research reported has examined mean performance of het-
erogeneous groups of patients and has ignored individual 
variability. 
Earliest authors (Charcot, 1877) described "men-
tal symptoms" in a vast majority of their multiple scle-
rosis patients, early neurology textbooks (Bing & Hay-
maker, 1939; Oppenheim, 1911) described mental concom-
itants of MS, and a host of observers assumed profound 
mental changes (Barber, 1943: Bartels, 1936; Barylla, 
1961; Duge, 1914: DiSansebastiano, 1954; Ross, 1915). 
Belief in the pervasiveness of mental symptoms might 
most accurately be characterized as a prejudice at this 
point. As Cohen and Gavigan (1937) state in a review of 
early work, it became clear in a 1920s conference of the 
Association for Research in Nervous and Mental Diseases 
that there was actually wide variability in' the reported 
incidence of mental symptoms. While Cottrell and Wilson 
(1926) reported intellectual impairment in only two per-
cent of one hundred cases and Wechsler (1922) reported 
a similarly low incidence, Brown and Davis {1922) deH 
scribed intellectual decrements in ninety percent of 
their patient group and labeled such deterioration as 
a primary organic symptom of multiple sclerosis. Sachs 
p 
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and Freidman (1922) in a moderate stance reported im-
pairment in 16 percent. Some of the difficulties are 
clear. Sugar and Nadell (1943) note in a review of 
American literature that different studies examine dif-
ferent populations, from inmates of mental hospitals to 
patients in long-term medical facilities to outpatients 
in private clinics. Secondly, diagnosis of multiple 
sclerosis has always been difficult. Current investiga-
tors feel that some early case studies may represent de-
scriptions of other disease entities such as tumor, now 
much more accurately identifiable and discernable from 
cases of multiple sclerosis. Particularly difficult was 
the differential diagnosis between MS and syphilitic 
paresis; Cohen and Gavigan (1937) point out that the 
Wasserman test was not perfected until 1918. Several 
authors (Bechterew, 1902; Bassoe, 1917; Dercum, 1912: 
Raymond and Touchard, 1909) who report intellectual def-
icit, dementia, and a general clinical picture similar 
to that seen in paresis may well have described cases 
of the latter. Some early authors circumvented the di-
agnostic problem by investigating only the most severely 
involved patients. Thus the patient groups described in 
early studies represent a severe spectrum of disability, 
while later samples are more heterogeneous. Finally, 
many experimenters never clearly operationalized the 
term "intellectual deficit" and undoubtedly reported 
different phenomena. Thus some used an unstructured 
p 
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psychiatric interview, others the Halstead-Reitan battery, 
others reports from relatives. Some studies tested cog-
nitive ability only and others combined it with tests of 
motor skill, known to be impaired in multiple sclerosis. 
Many researchers reported differences between the 
performance of groups of multiple sclerosis patients and 
groups of normals and concluded thereby that intellectual 
deficit was a common nmental symptom". Typical of the 
anecdotal work is a case study by Demorsier and Feldman 
(1953), who describe a female MS patient experiencing 
difficulty in acquisition, retention, recognition, and 
perception. Likewise typical is the study of Kaim and 
his associates (Kairn, Scheinberg, Peritz, & Stenger, 1953), 
who on the basis of Rorschach protocols in a group of 
fifteen noted signs of organic impairment--concreteness, 
rigidity, crudeness, confabulation, disorganization, and 
stereotyped thinking. The absence of both adequate control 
subjects and of blind and thereby unbiased interviewing 
characterizes this and numerous other studies. Surridge 
(1969) interviewed forty MS patients and reported dete-
rioration in two-thirds of these individuals. None of the 
muscular dystrophy controls displayed impairments, though 
there were no differences between groups on either the 
vocabulary or similarities subtests of the Wechsler Adult 
Intelligence Scale. In a study which attempted to control 
for differences in mood, Jarnbor (1969) described "generally 
lower intellectual efficiency" in MS patients, though this 
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author also reported insignificant differences on some 
apparently critical subtests. A number of experimenters 
very usefully attempted longitudinal follow-up. In the 
study of a single case Prick and Galon (1949) noted that 
I.Q. dropped during a two year period from an initial 
score of 94 to a final I.Q. of 34; one wonders about both 
the extent of disability and the testability of an indi-
vidual who scores 34 on an intelligence test. Widely 
quoted are the studies of Aaron Canter (195la; 195lb) , 
who studied a group of 47 men diagnosed while serving in 
the military and who found significant group losses over 
a three year period on the Army General Classification 
Test. Fink and Hauser (1966) report a lowering of intel-
ligence but do not list tests administered or subtest 
scores. 
Some investigators reasoned that, if MS affected 
mental functioning directly, multiple sclerosis patients 
should resemble a group of patients suffering from a va-
riety of other disorders of the central nervous system. 
Matthews, Cleeland, and Hopper (1970) in a recent study 
found similar performance between MS patients and CNS 
controls on WAIS and Halstead-Reitan battery subtests, 
though means for both groups clustered around general 
population averages. Pratt (1951) obtained similar re-
sults in a very similar study. Attempting to improve 
experimental design and add a group of normal controls, 
Ross and Reitan (1955) again found greater similarities 
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between MS patients and CNS individuals than between MS 
patients and normals, though qualitative signs rather 
than significance levels of group differenc~s are re-
ported. The normal control group is unusual and is com-
posed of paraplegics and depressed psychiatric patients. 
One wonders about the rationale for employing a control 
group of neurologically impaired individuals. Never is 
that group carefully defined, though it seems that gen-
erally it is comprised of individuals with varying disease 
entities. It seems understandable in this regard that 
performance of experimental groups in most of these stud-
ies clusters around general population means. Authors 
feel that correspondence between MS and CNS groups at-
tests to the direct effect of MS on mental functioning. 
Such an assumption presupposes that other CNS conditions 
exhibit predictable mental patterns, this hypothesis 
seemingly as tenuous in most cases as the idea of the 
~ direct correspondence between MS and mental symptoms. 
-· Attempting to more clearly elucidate the precise 
nature of intellectual deficit in multiple sclerosis, a 
number of careful observers and experimenters noted, first, 
that deficit occurred primarily in a neurologically dis-
tinct type of patient and, secondly, that deficit was seen 
principally in rather narrow areas of functioning. Inves-
tigators in the-first instance above discovered that sub-
stantial deficit occurred in only severely ill patients 
and that intellectual deterioration was associated with 
pt 
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poor physical prognosis. Vulpian (1886) and Valentiner 
(1856) in very early accounts found mental conditions in 
only very sick individuals. Fuglsang-Frederickson and 
Thygeson (1952) noted intellectual changes in three of 
74 patients, these particular patients likewise demon-
strating seizure activity, demonstrable EEG change, and 
substantial general physical impairment. Likewise Hunt 
(1903) and Paris (1959) described mental changes only in 
individuals with a long history of the condition. Even 
Surridge (1969), the staunchest spokesman for the intel-
lectual deficit theory, reported severe deterioration in 
7%, as opposed to minimal deterioration in 44% and no 
deterioration in 15% of his group. Harrower and Kraus 
{1951) report on the basis of Wechsler-Bellevue per-
formance that severely disabled MS patients, like se-
verely ill individuals in non-neurological disease control 
groups, demonstrated greater variability and intra-test 
scatter than did less impaired subjects. Baldwin {1952) 
usefully points out.that, while small differences between 
the mean performance of multiple sclerosis patients and 
normals may exist, there is such a great degree of varia-
bility and overlap between groups that prediction in in-
dividual cases is impossible. It is clear that, in many 
of the studies of heterogeneous populations reported ear-
lier, the presence of a small percentage of very deteri-
orated subjects could have accounted for the differences 
between average performance of MS patients and normals. 
, 
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Others focused on the specific nature of observed def-
icits. Reitan, Reid, and Dykan (1971) point out that there is 
little question that MS patients perform significantly more 
poorly than normals on tasks requiring motor skill. These 
authors found no differences between scores on tests requiring 
only motor skill and problem solving, this finding suggesting 
that coordination and strength rather than motor problem solv-
ing ability present problems. Clinicians early in the century 
recorded observations and patient accounts of losses in memory. 
While research in this area reflects the ambiguity and re-
search difficulty seen elsewhere, there is some suggestion 
(Harrower et al., 1951) that such difficulties may arise 
earlier in the disease process than do other intellectual prob-
lems. Most observers found no deficits in the area of stored 
verbal information and comprehension, abstract memory, and 
logical analysis (Reitan, et al., 1971). Jambor (1969) re-
ported no differences between multiple sclerosis and control 
groups on Wechsler subtests requiring verbal concept formation, 
and Parsons, Steward; and Arenberg (1957) recorded very sim-
ilar I.Q. means when they controlled for differences in 
motor ability. Diers and Brown (1950) reported no organic 
signs on the Wechsler Adult Intelligence Scale, and Knehr 
(1962) discovered that on tests of abstracting ability MS 
patients resembled normals to a greater degree than they re-
sembled CNS controls. As the latter states, general intel-
ligence seems to hold up until advanced stages of the disease. 
Very possibly the uncontrolled effect of deficit in motor 
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skill, along with the presence of sufficient numbers of 
severely disabled individuals, accounted for some of the I.Q. 
differences between groups of MS patients and groups of nor-
mals reported earlier. 
In conclusion, physicians early in the century assumed 
generalized intellectual deterioration in association with 
multiple sclerosis; this belief held important implications 
for clinical management and patient attitude. Despite the 
availability of a mass of experimental and observational data, 
methodological flaws assumed such magnitude that results are 
equivocal. Future research would do well to carefully specify 
illness level of groups, control for motor problems, and deal 
increasingly with individual variability and less with group 
averages. Investigators might wi.sh to explore the effect on 
intellectual performance of such affective states as depres-
sion and anxiety. The following limited conclusions can be 
drawn from existing data: 
1. Multiple sclerosis patients in advanced stages of 
difficulty may experience a decrement in general 
intellectual functioning. Less disabled individuals 
exhibit negligible deficit. 
2. When deficit is noted, difficulty is seen predom-
inantly on tasks requiring motor skill. The question 
of memory loss remains open, though general intel-
ligence is usually mai~tained. 
The "mental symptom" approach likewise asserted 
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that particular affective and psychiatric states are di-
rectly caused by the physical disease process in multiple 
sclerosis, this view at variance with the approach which 
views psychiatric state as a psychological adaptive mech-
anism. Early literature parallels the work on intellec-
tual deficit. Most prevelent early notions suggested, 
first, that MS was often accompanied by dementia and, 
secondly, that euphoria and other organically based mood 
disorders were prevalent. Investigators offered hypotheses 
explaining the logic of the association of mental syndromes 
with the disease process in MS. Weinstein (1970) suggested 
an organically based denial syndrome similar to anosognosia, 
the specific content of which related to premorbid per-
sonality. Weinstein (1970) stated that disorders in emo-
tional expression reflected severe brain stem involvement. 
Je~l:_iffe (1921) postulated very early that some MS-related 
psychotic disturbances were connected with specific plaques 
/' in the brain, and Elste (1951) reasoned that psychiatric 
disturbances reflected a biological deficiency common to 
both schizophrenia and multiple sclerosis. Noting early 
in the disease an indifference and absence of concern about 
the condition, Gallinek and Kalinowsky (1958) postula.ted 
that MS might affect structures also affected by lobotomy 
or phenothiozines. 
Work regarding dementia and psychosis, representing 
the bulk of early research, suffers badly from the sampling 
and diagnostic difficulties described earlier. Most im-
16 
portantly, observers generally worked in psychiatric 
hospitals and simply reported cases of psychiatric pa-
tients who, in addition to exhibiting emotional problems, 
suffered from multiple sclerosis (Geocaris, 1957). Many 
case studies published early in the century described 
dementia in association with multiple sclerosis (Arbuse, 
1938; Howes, 1927; Hunt, 1903; Kaplan, 1904: Ornbredane, 
1929; Raecke, 1906; Saethre, 1932; Seiffer, 1905: Uyematsu, 
1920), and the number of recent studies reported in Am-
erican and foreign medical journals suggests that this 
approach is still pursued by some neurologists and psy-
chiatrists (Bergin, 1957; Flatau, 1956; Parker, 1956; 
Prick, 1964; Savenko, 1970; Tripi, 1961). These authors 
disagree as to whether signs of psychosis appear early or 
late in the illness, those advocating the former possibly 
operating to a more severe degree under the diagnostic and 
sampling problems discussed in relation to the study of 
intellectual functioning. Langworthy (1950) reported that 
one of every twelve patients he observed required psy-
chiatric hospitalization at some point, and Langworthy, 
Kolb, and Androp (1941) found 16 of their 199 patients 
living in mental hospitals over a follow-up period of sev-
eral years. 
Investigators likewise asserted the pervasiveness 
of organic alterations in mood state, particularly eupho-
ria, and this belief remained clinically important in many 
circles until very recently. DeJong (1968) in a paper 
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circulated to patients and physicians by the National 
Multiple Sclerosis Society stated "quite often patients 
show some euphoria--they seem unusually cheerful in spite 
of their incapacitating symptoms or they continue to have 
hope and optimism despite impairment". The term "eupho-
ria" is never well defined, though some observers clearly 
refer to any hopeful or happy attitude on the part of a 
disabled individual. Brown and Davis (1922) , Borberg and 
Zahle (1947), Surridge (1969), Cottrell and Wilson (1926}, 
Lamere (1966), Raecke (1906}, and Seiffer (1905) report 
euphoria in a substantial portion of their patients. 
Cottrell and Wilson (1926) defined an emotional triad of 
greater diagnostic value than any physical symptom complex. 
These authors noted mood change (euphoria sclerotica), 
sense of physical well-being despite physical decline 
(eutonia sclerotica), and change in emotional expression 
and control (spez sclerotica). Similarly Brown and Davis 
{1922) defined euphoria, organic hallucination, and intel-
lectual deficit as primary organic mental symptoms of 
multiple sclerosis. 
Most contemporary clinicians and experimenters 
simply denied any widespread incidence of dementia or eupho• 
ria in conjunction with multiple sclerosis, and work in 
this area has almost entirely ceased in recent years. 
Braceland and Giffin (1950) r~ported euphoria in only ten 
percent, Bolding (1960) and Mackay (1950) in none of their 
respective patient groups. These authors noted a greater 
incidence of apparently reactive depression than of eu-
phoria, and Pratt (1951} discovered that, when he asked 
euphoric patients about their mood, they described a 
state of discouragement or despondency rather than one 
of happiness. McAlpine, Lumsden, and Achesor (1965) and 
Davis (1974), current experts in multiple sclerosis, de-
scribe neither dementia nor euphoria as characteristic of 
the disease, and the present investigator has never seen 
a clear.case of euphoria in a patient group of two 
hundred. 
As in the area of intellectual deficit, investi-
gators concerned with physically-based emotional syndromes 
more recently sought specific areas in which emotional 
alteration could be documented. Surridge (1969), Pratt 
(1951), and Cohen (1962) each described a small percentage 
of patients who, exhibiting genuine euphoria or other very 
clear emotional symptoms, were likewise characterized by 
severe cerebral damage, clear intellectual deterioration, 
and severely deteriorated physical conditions generally; 
it is not unreasonable to expect some emotional changes 
in patients for whom sclerotic lesions have infiltrated 
a vast portion of the brain. Fuglesang-Frederickson and 
Thygesen (1952) discovered that, of the eight patients 
who showed signs of dementia and psychosis, most demon-
strated dysrhythmia and other observable EEG changes as 
well as some seizure activity. Pratt (1951) reports 
further that, while patients do not report any change 
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in the quality of mood or in affective lability, family 
members and patients do observe a loss of control in 
emotional expression. They report a tendency to laugh 
too easily or to suddenly burst into tears, these out-
bursts not accompanied by subjective feelings of happi-
ness or distress. In this regard Cohen (1962) postulated 
disturbances in basal ganglia, and McAlpine, Lumsden, and 
Acheson (1965) list loss of emotional control as a pos-
sible symptom in late middle or advanced phases of multi-
ple sclerosis. 
In conclusion, it is clear that there is no spe-
cific syndrome of mental symptoms which, in multiple scle-
rosis, correspond directly to pathology in the central 
nervous system. Research does suggest that intellectual 
decline and dec.rement in control of emotional expression 
m~y_characterize the advanced phases of the illness. 
Mental-Physical Relations 
Theories regarding the causative impact of mental 
stimuli--stress and personality--upon etiology and course 
of the physical disease process bear directly upon the 
present investigation and fall under the rubric of psy-
chosomatic medicine. The literature is extensive. In-
vestigators do not doubt the existence of psychological 
contributors to specifically psychosomatic conditions 
such as essential hypertension, peptic ulcer, ulcerative 
colitus, and asthma (Graham, 1972). Further, there is 
evidence that psychological factors influence physical 
health more broadly through the workings of the immune 
system (Solomon & Amkraut, 1972). Experimenters in 
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this regard have demonstrated that psychological stress 
is associated with greater susceptibility to a wide 
variety of disease entities (Imboden, Carter, & Leighton, 
1968: Mutter & Schlieffer, 1966; Solomon & Amkraut, 1972) 
and that difficulty recuperating from surgery and illness 
often occurs in individuals who are depressed or who have 
"given up" (Schmale, 1958). Rahe, Holmes, and others 
(Holmes & Rahe, 1967; Rahe, Mahon, & Arthur, 1970) de-
vised a life-stress scale and achieved considerable suc-
cess in predicting illness in those individuals under-
going substantial life change. As mentioned earlier, ex-
perimenters label MS as an auto-immune disease and ask 
why_a long dormant virus becomes active at a particular 
point, why some people can "fight off" the progression of 
the disease, and why the body at some point seems to begin 
to attack its own tissues. 
Excellent work with rheumatoid arthritis provides 
an analogue for the investigation of multiple sclerosis, 
similar to arthritis in its chronicity, variability, and 
unpredictability. Clearly a rheumatoid factor in the se-
rum predisposes an individual to the disease (Moos, 1963), 
just as certain measurable inu:nunological types are asso-
ciated with multiple sclerosis (Waksman, 1974). In a pop-
ulation of 5000 arthritics who demonstrated both the 
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arthritic factor and the clinical disease process, Moss 
and Solomon (1964; 1965a) discovered that functional 
incapacity and rapidity of progression in the disease 
related to personality factors. These authors (Moos 
& Solomon, 1965b) likewise noted greater incidence of 
emotional decompensation--anxiety, depression, low self-
esteem, alienation, fear and worry--in those relatives 
who lacked the rheumatoid serum factor than in those who 
exhibited it; it seemed as if the occurrence of psychic 
disequilibrium in the presence of a rheumatoid factor 
might lead to onset of rheumatoid disease, so that phys-
ically healthy persons with rheumatoid factor, to remain 
so, need be psychologically healthy as well. Emotional 
decompensation in the predisposed individual might re-
sult in a specific physical illness. 
Unfortunately, work on psychosomatic aspects of 
multiple sclerosis blossomed early and before it could 
address its.elf to relevant questions in immunology and 
physical disease. As in the area of mental symptoms, 
a substantial body of early research prejudiced the 
field. Charcot (1877) and Firth (1941; Inman, 1948) 
described in great detail the case of Augustus d'Este, 
who experienced the first symptom of multiple sclerosis 
·in conjunction with the attendance at the funeral of an 
uncle and subsequent exacerbations in association with 
times of emotional turmoil. Further accounts made as-
sumptions of the correspondence between emotional diff i-
/' 
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culty and multiple sclerosis generally, and, as psycho-
analysis and interest in psychosomatic medicine grew 
rapidly, some clinicians proposed either that multiple 
sclerosis was largely a psychogenic condition or that 
it was frequently accompanied by or confused with hys-
terical conversion reactions. When it later became 
abundantly clear that the correspondence between stress 
or personality and the onset and course of multiple 
sclerosis was not clearcut, many abandoned the position 
entirely. Researchers in the future might do well to 
begin afresh and examine the area with greater sophis-
tication. 
Graham (1972) notes that the impact of psycholog-
ical stimuli on physical disease can be investigated in 
the following ways: 
1. The experimenter may obtain life histories 
from individuals or groups of persons, in-
dicating temporal correlations between ex-
posure to what are usually called "stress-
life situations" and the onset or exacer-
bation of the disease, or between life 
situations and changes in physiological 
variables relevant to the disease. 
2. The experimenter may record physiological 
observations while the patient is reacting 
to psychological stimuli presented as words 
or pictures. 
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3. The experimenter may observe subjects 
during or after exposure to disturbing 
stimuli of a real-life event, either 
experimentally manipulated or naturally 
occurring. 
4. The investigator may correlate major 
social variables with differences in the 
incidence of various diseases. 
5. The experimenter may attempt to predict 
the outcome of illness according to the 
occurrence of disturbing psychological 
stimuli known to be present in the 
patient's life. 
An overwhelming percentage of the research in multiple 
sclerosis falls into the first group. A particular prob-
le~ _with this approach is that patients frequently attend 
to physical symptoms to a greater degree when undergoing 
stress and may be more apt to be diagnosed at these times. 
Research in multiple sclerosis can be conceptu-
alized as belonging to one of two categories, not philo-
sophically distinct but useful for purposes of study. 
Researchers have examined, first, the effects of stress 
and, secondly, the effect of personality. The stress 
hypothesis has yielded important implications for the 
clinical management of multip~e sclerosis, and many phy-
sicians {DeJong, 1968: Miller, 1964b) have for years ad-
vised patients to avoid stressful life situations. Courts 
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have occasionally awarded financial damages on the grounds 
that the stress of an accident aggrevated MS (Bennett, 1951), 
and the National Multiple Sclerosis currently expresses 
interest in funding studies of stress and multiple sclerosis 
(National Multiple Sclerosis Advisory Committee Reports, 
1974). Unfortunately, investigators dealing with MS have 
not sufficiently appreciated the complexity of the topic. 
Stress generally represents an enormous and highly specialized 
body of study and has never been adequately defined (Lazarus 
and Opton, 1966). Results in large part reflect the method 
of study and operational definitions employed.· MS-related 
stress research, for instance, has never examined physio-
logical correlates of anxiety in MS patients, nor have they 
asked whether known physiological stress responses relate 
to any changes thought to be related to disease progression 
in MS. Researchers have not examined internal response 
(i.e~·, anxiety) to external stressful situations, nor have 
they discriminated between types of anxiety or threat. 
Thus they do not differentiate between the effect of state 
anxiety on everyday functioning and the effect of long-
term tension on the overall course of the disease. In-
vestigators have made a distinction between physical and 
mental stress. Physical stresses such as pregnancy 
(Schapira, Poskanzer, Neurel, & Miller, 1966), illness, 
and injury (Kischner, 1950) have been implicated by both 
experimenters and patients as precipitants of increased 
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symptomatology. Miller (1964a}, interestingly, observed 
several cases in which the site of an injury corresponded 
to the onset of a neurological symptom in that particular 
area of the body. This observer reported a very benign 
subsequent course of illness in these cases, and one 
must question both the diagnostic validity and the pos-
sibility of hysterical conversion symptoms. 
Investigators studying mental stress have gener-
ally not viewed stress as a sufficient cause for devel-
opment of the disease but, rather,. ~as a 11 trigger mech-
anism11 for the activation of physiological processes 
leading either to the initial onset of symptoms or to 
exacerbation in an existing condition {Brickner, 1950). 
They have, then, been more interested in whether stress 
leads to the development of new lesions than in whether 
it.is simply a determinant of functional efficiency 
within the existing range of ability. Most observers 
approached the topic by simply reporting mental stress 
in conjunction with onset of symptoms in a number of 
patients. One study (Adams, Sutherland, & Fletcher, 1950) 
reported that either infection, trauma, pregnancy, or emo-
tional upset preceeded by a short period of time the onset 
of symptoms in 33% of the experimental sample. Philip-
popoulos, Wittkower, and Cousineau (1958) reported that 
trauma preceeded onset of symptoms in 35 of 40 V.A. out-
patients, though these authors do not report the incidence 
of life stress in the recent experience of their control 
subjects. Investigators stated further that prolonged 
rather than acute stress was reported in most subjects 
and that trauma seemingly aroused anxiety in persons 
whose security system was delicately poised. In a more 
recent study Mei-Tal, Meyrowitz, and Engle (1970) exam-
ined the role of psychological processes in the transi~ 
tional period between health and the onset of disease, 
noting stressful situations in the recent life histories 
of 28 of a sample of 32 recently diagnosed patients. 
Similarly Brickner and Simons (1950) described in 16 of 
50 patients sudden, brief attacks of symptomatology in 
conjunction with excitement or emotional stress, as when 
during a rage or when frightened. On the other hand, in 
the most well-controlled study completed to date Pratt 
(1951) recorded no significant difference between exper-
imental and control groups in self-reports of stressful 
incidents in periods preceding exacerbation. Antonovsky 
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/ and his associates (Antonovsky, Liebowitz, Medalio, Smith, 
Halpern, & Allen, 1968) noted similar results. Pratt 
(1951) did discover, however, that "in eight (of 38) cases 
the association in time between emotional stress and on-
set or relapse of disease is so striking that it is dif-
ficult to believe it is purely coincidental." 
Some authors have more clearly defined either the 
type of stress or the observed.physical change. Brickner 
and Simons (1950) states that eight of sixteen subjects 
in their study experienced symptoms after a long period 
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of tension, while six reported changes following short-
term emotional upset. Mei-Tal, Meyrowitz, and Engle 
(1970) similarly report that some subjects described a 
sudden and transient psychological stress, some a long 
and sustained stress such as protracted family conflict. 
Brickner and Simons (19.SO) suggested that, in addition 
to studying stress effects on exacerbation or disease 
onset, it might be useful to examine transient changes 
under conditions of transient stress. Davis and Jacobson 
(1971) discovered that, while increased body temperature 
does not precipitate the development of new lesions, it 
does temporarily lead to decreased functioning within 
the range of possible physical potential. Stress could 
conceivably function in a similar manner. Pratt (1951) 
described a case in which a patient reported that any 
form of anger led to temporary weakness in the left leg, 
another where the right leg weakened when the patient 
felt "harassed". One individual in the experience of 
the present author reported that her vision became in-
creasingly blurred when she was self-conscious, and nu-
merous patients have reported greater, though temporary, 
difficulties in a variety of motor skills when rushed or 
when nervous about performance. 
The study of the causative impact of personality 
upon the etiology and progres~ion of multiple sclerosis 
has an equally long history, and clinicians from early in 
the century wondered about the existence of an 11 MS per-
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~ sonali ty" • While the term "personality" is as ambiguous 
and poorly defined as is "stress", issues of this nature 
will not be discussed here. The long debated issue of 
specificity in psychosomatic medicine bears importantly 
on the question of MS and personality. Briefly, one po-
sition states that, while particular types of individuals 
are prone to regress physically and become ill when under 
stress, the specific disease process demonstrated depends 
upon the physical organ system of greatest weakness in 
the particular patient (Graham, 1972). A second view 
states that particular personality types are associated 
with particular psychosomatic conditions. The definition 
of relevant personality types has taken a number of dif-
ferent directions, and experimenters have attained a cer-
tain degree of sophistication in this regard. Best known 
is the work of Alexander (1950), who used psychoanalytic 
formulations to describe particular personality types and 
nuclear conflicts associated with essential hypertension, 
rheumatoid arthritis, and other conditions. Graham, Stern, 
and Winoker (1958) usefully associated attitude toward life 
stress with specific disease types, and Ring (1957) found 
particular illnesses associated with persons classed as 
excessive reactors, deficient reactors, and restrained 
reactors. Researchers in this area have attained consid-
erable methodological expertis~. Some have attempted to 
make blind prediction of disease on the basis of personality 
type, others have attained some success in eliciting spe-
/' 
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cif ic, relevant, disease-related physiological changes 
in response to experimental production of the proposed 
psychological stimulus. While there is currently no 
agreement regarding the relative usefulness of the organ 
weakness and the specificity theories, research in recent 
years has suggested greater worth in the latter than was 
originally apparent (Graham, 1972). 
As in other areas of MS-related investigation, 
the study of "the MS personality" burned out early and 
before it could avail itself of the more advanced notions 
in psychosomatic theory and methodology. Early researchers 
recorded cases of MS patients demonstrating certain per-
sonality types, and later investigators in many cases sim-
ply summarized observations of larger groups. Much of the 
work occurred at a point when Freud's theories were attain-
ing-popularity, and researchers seemed eager to uncover 
hysterical processes. certainly, the nature of symptoms 
in multiple sclerosis often renders difficult a differ-
ential diagnosis between MS and conversion hysteria; tem-
porary and fleeting parasthesias, general fatigue, periods 
of weakness, and sudden immobility of limbs are charac-
teristic of conversion hysteria as well as of multiple 
sclerosis. It seems, however, that the fact that differ-
entiation between MS and hysteria is sometimes difficult 
does not logically imply that·MS and hysteria are asso-
ciated or that hysterics are predisposed to contracting 
the condition. Nevertheless Ombredane (1929) , Healy 
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(1909), Westfal (1906), Oppenheim (1911), Berger (1904), 
Wechsler (1922), Hermon and Sandok (1967), Lipowski and 
Kiriakos (1972), and Brain (1930) all noted hysterical 
features in many of their patients. Blatt and Hecht 
(1951) studied Rorschach protocols of 21 male MS pa-
tients, specifying in advance the criteria of a hysterical 
record. These researchers reported that 92% of the re-
cords exhibited more than half of these criteria. Lang-
worthy (1948; 1950; Langworthy and LeGrand, 1952) firmly 
believed that a hysterical personality was associated with 
multiple sclerosis, and this experimenter proposed that 
neurotically-related vascular changes in the brain led to 
organic changes of etiologic significance in the disease. 
On the other hand Wilson (1940) noted no relationship be-
tween hysteria and multiple sclerosis, and Harrower (1950) 
in-a very well controlled study noted a wide variety of 
personality types within an MS population. In qualifying 
research results it might be noted that MS strikes women 
with somewhat greater frequency than it does men and that 
multiple sclerosis clinics commonly see a substantial 
majority of female patients (McAlpine, et al., 1965). 
Further, experimenters often observe patients early in 
the disease and at a time when dependency, anxiety, and 
uncontrolled emotionality--all characteristic of hysteria--
might be expected on the basis of situational stress alone. 
Both Warot (1960) and Aring (1965) report greater incidence 
of hysterical personality characteristics in young, newly 
31 
diagnosed females. The channeling of anxiety through 
somatic channels, a characteristic of the hysterical 
character, would seem a particularly likely development 
in post-diagnosis adaptation; chronically ill patients 
may frequently begin to experience conflict through 
somatic channels~ Certainly a general problem in the 
study of the etiologic significance of personality rests 
in discriminating pre-existing patterns from post-diag-
nosis adaptational effects. 
While not talking specifically about hysteria, 
other observers have observed in some multiple sclerosis 
patients characteristics and dynamics commonly associated 
with individuals of this character type. A quality of 
naive optimism, sometimes labeled euphoria, has been dis-
cussed. Grinker, Ham, and Robless (1950) interviewed and 
studied Rorschach protocols of 26 multiple sclerosis pa-
tients and noted sexual naivete, idealized and distanced 
relationships with inadequate father figures, childlike 
trust and dependency, and a repression of anger. This 
author postulates than in infancy some individuals re-
, quire more than the average level of substances which 
build myelin and that they thereby become dependent upon 
providers of food. This greater need for certain sub-
stances continues and, under stress, the myelin degenerates; 
the individual becomes neurologically the infant he has al-
ways been emotionally. Summarizing an uncited body of 
other literature, these authors further note that others 
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have found MS patients to require excessive affection, 
to experience the tension of repressed anger, and to 
demonstrate restricted emotional growth. Speculating 
on the characters of 32 patients, Mei-Tal and others 
(Mei-Tal, et al., 1970) described excessive dependency 
and deep sorrow in the face of object loss, as well as 
somewhat greater than average incidence of parental 
loss in early childhood. Baldwin (1952) also observed 
greater early parental loss in patients than in con-
trols. Philippopoulos, Wittkower, and Cousineau (1958) 
recorded retardation in sexual development, superficial 
social ties, and conflict over aggression in the case 
histories and projective test protocols of MS patients 
to a greater degree than in those of control subjects. 
Strong passive-dependent patterns as well as emotional 
an~_sexual immaturity were described by Geocaris (1957) 
in four case histories. 
In conclusion, it is clear that multiple sclerosis 
is not predominantly a psychogenic disorder. On the basis 
of the general literature on the relationship between psy-
chological factors and physical disease it is reasonable 
to expect that psychological stimuli may affect the ex-
isting physical disease process in some way, possibly as 
"trigger mechanisms" or as agents influencing immunolog-
ical efficiency. While existing multiple sclerosis re-
search in this area is often poor, results suggest that 
stress may be associated with exacerbation in some indi-
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viduals or with fluctuation in functioning within a neu-
rologically defined range. Results yield no good evidence 
regarding the existance of an "MS personality", though 
research has been too gross to allow clear conclusions. 
While there is some suggestion of dependency and repres-
sion of anger in multiple sclerosis patients, it is dif-
f icult to know whether these characteristics represent 
pre-illness or post-diagnosis personality. Certainly 
useful would be a long-term and objective monitoring of 
both life stress and personality and an attempt to pre-
diet disease outcome. 
Mental-Mental Relations 
Psychologists have for some time been concerned 
with multiple sclerosis as a crisis of adjustment. Be-
cause this area of study does not cross the physical-
mental boundaries discussed earlier, it does not suffer 
from the semantic and conceptual difficulties one en-
counters in attempting to explain the mechanism whereby 
one may influence the other. It seems entirely reasonable· ..
that the psychological stress of living with multiple 
sclerosis leads to a variety of emotional reactions. 
While little systematic work has described the 
specific stressors of multiple sclerosis, it seems useful 
at this point to describe the common disease-related 
threats as observed by the present author (Pavlou, 1974}. 
First, the patient may for years receive no diagnosis 
) 
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for his frequently changing symptoms. He may travel from 
physician to physician and from medical test to medical 
test, wondering at. times if his difficulties are "in his 
head". The physician at some point may ask him to see a 
psychiatrist. Secondly, once diagnosed the patient begins 
a life of uncertainly, certainly a stressor. The physi-
cian simply cannot predict future severity, and symptoms 
may remain minimal or become totally disabling. Thirdly, 
the patient contends with the "borderline syndrome". 
While he experiences significant physical difficulty, he 
often is not visibly impaired. He does not know whether 
to try to maintain former activities or to slow down, and 
those around him do not understand why he cannot meet for-
mer responsibilities. He simply does not receive the sup-
port of the more visible paraplegic, and he may feel mis-
understood and isolated. Identity problems are severe. 
Fourthly, the patient often meets hopelessness on a num-
ber of fronts. While the physician is optimistic about 
his chances of survival, he tells him that there is no 
medication or medical procedure of any worth, that there 
is nothing that can be done to alter the progression of 
the condition. He is not in control of his life. Fi-
nally, the disease generally strikes between the ages of 
twenty and forty, at a point where most individuals are 
establishing a place in society and a feeling of compe-
tence in being able to meet adult commitments and compete 
in a demanding world. Now, disabled, he wonders how he 
can successfully maintain adult roles. As the disease 
progresses the MS patient confronts problems in bladder 
and bowel functioning and in mobility, and he deals. in 
some manner with the pervasive question of dependency 
experienced in relation to other chronic diseases. 
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Several authors have talked briefly about the 
internal emotionai impact of these stressors. Shontz 
(1956) proposed that the ambiguity of the disease cre-
ated a basic insecurity, a chronic anxiety, and a con-
stant threat of overwhelming depression. Chodoff (1959) 
and Ambrose (1955) describe a core of feelings of help-
lessness, impending doom, and chaos. A number of authors 
have noted, understandably, a greater incidence of de-
pressive affect in multiple sclerosis patients than in 
normals. Canter (195lc) recorded in a group of newly 
d~agnosed veterans a mild elevation on the MMPI depres-
sion scale and suggested on this basis an attitude of 
apathy and hopelessness rather than a true depression. 
Gilberstadt and Farkas (1961), Shontz (1955), and Wender 
and Dominik (1972) noted similar, though lower scores in 
groups of long-term patients and postulated a greater 
acceptance with increased experience in living with the 
condition. Schmidt (1953) noted a reactive depression, 
though Schwartz and Pierron (1972) found no greater in-
cidence of suicide in patients than in normals. Authors 
observing MMPI profiles uniformly observed elevations on 
the neurotic triad, though this pattern largely disap-
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peared when items relating to specific MS symptoms were 
eliminated. 
Chodoff (1959) described as attempts to handle 
these feelings two major adaptive styles, characterizing 
both different types of individuals and individuals at 
different times. Employing the pattern of basic denial, 
the individual denies the fact (my leg is paralyzed), the 
significance (this makes me dependent) , or the affect (I 
am angry because of this). Harrower (1951) in this vein 
reported an interesting absence of body anxiety in her 
patient group. Working with MS treatment groups, Barns, 
Busse, and Dinken (1954) noted the tendency of some to 
adopt a "mind over matter" stance, to minimize dependency 
and push themselves beyond their capacity; society, in 
its need to deny, offers considerable support for such a 
stance. Several observers have suggested an aggressive 
denial of dependency in response to a less socially ac-
ceptable desire to be cared for and dependent (Chodoff, 
1959). The present author has observed a strong denial 
in the form of increased fatalism; the patient comes to 
believe that the world is generally unpredictable and 
that his condition is no less secure than most. This 
author has also observed, if not a denial of significance 
of symptoms, certainly a healthy ability to cognitively 
redefine their meaning. Thus the patient decides that it 
is not the ability to walk, after all, that defines him 
as either independent or worthwhile. Numerous authors 
have discussed the denial of anger. Day, Day, and Her-
man (1953) postulated that patients lose considerable 
self-esteem and that they avoid expressing anger for 
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fear of losing people they love. On the other hand 
Barnes et al. (1954) and Mastruzzo (1967) have documented 
a difficulty handling frustration and a tendency to pro-
ject anger onto others. 
Chodoff (1959) suggested regression as a second 
adaptive style. The patient abdicates competitive 
strivings, exaggerates disability, focuses constantly 
on minor changes in his condition. He becomes whiny and 
makes unreasonable demands, and he manipulates others by 
appealing to their sense of guilt. Bolding (1960) pro-
posed that the patient defends against ·feelings of help-
lessness and unpredictability--characteristic of early 
childhood--with an equally childlike dependence and be-
lief in the omnipotent powers of others. Studying groups 
of psychosomatically ill individuals, groups of polio 
patients, groups of· individuals with Parkinson's disease, 
normals, and groups of multiple sclerosis patients, 
Harrower (1950) in an extensive and well-executed study 
found in the MS group a greater acceptance of dependency 
needs, a lack of inner tension and an attitude of resig-
nation and acceptance, and an overdose of cordiality and 
desire to win others by exciting sympathy and showing 
handicaps. Philippopoulos, Wittkower, and Cousineau 
(1958) discovered a similar passivity and regressive re-
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sponse to new situations, coupled with significantly less 
self-acceptance, loosening of real ties with important 
others, and greater reliance on fantasy as a source of 
gratification. Long (1954) studied psychotherapeutic 
groups and noted both an increased and apparently de-
fensive focus on physical complaints and a concern with 
losing support of others. 
There is room for considerable work in the study 
of models of adaptation to chronic illness. First, the 
stressor needs to be more clearly defined, both in terms 
of the external demands of the disease and in the in-
ternal meaning of the disease to the patient. Projective 
testing, dream material, and in depth interviewing might 
be more helpful in this regard than psychometric testing. 
Secondly, there needs to be exploration of varying 
meaning of the stressor to different individuals and an 
isolation of those personality dimensions which seem to 
/ be critical in the differential response to the disease. 
Finally, the investigator might usefully study the pro-
cess of adaptation to chronic illness. Experimental work 
with animals in the areas of frustration, uncertainty, 
random reinforcement, and the like bear on this process 
at a basic level. In a more human vein, adaptation to 
chronic disease is not so different from the process of 
emotional growth and change g~nerally. The experimenter 
might usefully study the adapters, those who successfully 
find meaning and worth in themselves and their lives 
_,,,. 
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despite multiple sclerosis. Some attention to existential 
life purpose issues is in order, as is an increased focus 
on the process whereby the individual cognitively redefines 
the common social values of independence, achievement, pro-
ductivity, contribution, shame, and the like. Possibly at 
some point one might devise stages of adjustment, similar 
certainly to the stages of acceptance of death (Kubler-
Ross, 1969). Also possible may be the further description 
of adaptive styles, each qualitatively different but po-
tentially successful. 
The Interactional Model 
A second model of psychosomatic medicine rejects 
a mind-body dichotomy and replaces it with a notion which 
Graham (1972) describes as "linguistic parallelism". 
Graham explains that the physical and mental do not rep-
re~ent separate realities but that they are simply dif-
ferent languages and different ways to conceptualize sets 
of observations about an individual. Thus when the ob-
server says "the man is angry" he is using a word from 
the Psychological language to summarize a number of ob-
servations about his speech, the movements of his arms, 
his answers on psychological tests, etc. These observa-
tions could equally well have been described in the Phys-
ical language. As Graham states, it is impossible that 
there could be a "nonphysical" state of organism. The 
statement that a disease is "psychogenic" refers to 
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causative statements of two types. In the first there is 
the statement that a disease is caused by a psychological 
stimulus, or an external stimulus impinging on the or-
ganism through the peripheral sensory system (i.e. an 
anxious mother). In the second it is assumed that one 
state of the organism, described psychologically, is re-
sponsible for another, described physically. Thus the 
observer might state "his anger is causing his ulcer". 
The evidence for the label 11 anger" necessarily consists 
of signals emitted by the patient's body, data which have 
been lumped together and described in Psychological lan-
guage but which also could have been described with Phys-
ical statements. By rejecting the notion of separate 
physical and mental realities, this system largely elim-
inates the question of whether or not "psychological" 
factors as a group may influence physical states. The 
interactional model replaces static notions of cause-
ef f ect with a picture of dynamic and complex feedback 
systems, perpetually moving relationships between large 
numbers of factors. Certainly it relates to a more gen-
eral "holistic" conception of human behavior which per-
ceives the organism as a dynamic system designed to main-
tain homeostasis internally and to allow growth through 
controlled interaction with the environment (Cofer & 
Appley, 1964). In research t~rms, this model is con-
cerned with multi-determined phenomena and with high-
order interactions. 
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The interactional-feedback model provides a 
helpful way of studying multiple sclerosis. Researchers 
in all fields agree that the disease is etiologically 
complex and that interactions between even strictly phys-
ically-defined factors are subtle. The model implies 
that physically and psychologically defined phenomena 
interact and that different factors affect different 
individuals to varying degrees at different times. For 
instance, the observer might propose that the impact of 
stress factors is mediated by physical predisposition~ 
individuals strongly predisposed physically to the dis-
ease would show symptoms despite emotional status, while 
persons who were less MS-prone physically might contract 
the disease only if subjected to stress of a particular 
variety or duration. Similar findings, as noted, have 
be_e? recorded in arthritic patients. The experimenter 
concerned with mental state might question differential 
- valence of different factors at different points in the 
_, 
illness. Thus for the newly diagnosed and mildly im-
paired individual personality factors may be a primary 
determiner of mental state, while the emotional func-
tioning of the severely disabled patient may reflect 
in addition the site and extent of organic lesions in 
the brain. Again, individuals of different adaptive 
styles might be differentially susceptible to mild im-
pairments in brain functioning; a highly controlled, 
high denier individual might betray little impairment 
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behaviorally, while a regressor might become non-func-
tional. A large number of other interactions could be 
postulated. 
Some researchers have addressed themselves to 
I 
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questions of this type and, indeed, a number of the 
studies described earlier can be redefined within this 
i model. On the basis of an extensive study of 75 MS 
patients Braceland and Giffin (1950} proposed as de-
terminers of mental state different valences for various 
kinds of factors at different points in the disease. 
They reported that in the initial stage the patient's 
characterologic makeup was of primary importance, that 
he responded essentially as he would respond to any· 
stress. Various aspects of the disease assumed symbolic 
importance in accordance with existing intrapsychic 
make-up. Factors of importance in the intermediate 
stage were essentially the same, though mental state 
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reflected less of the acute stress reaction and more of 
the enduring meaning that the disease had come to have 
in the patient's life. Organic brain factors assumed 
significance in an advanced chronic state, and the ex-
tent and site of lesions became as important as past 
personality. 
Both Veig (1947} and Harrower and Kraus (1951) 
proposed that choice of psychological defense mechanism 
interacted with disease state: such an approach is at 
some variance with the work described earlier, in which 
experimenters sought .defensive and personality styles 
characteristic of the total group of MS patients. Thus 
Veig (1947) reports in a high incidence of repressive 
mechanisms only early in the disease. Harrower and 
Kraus (1951) noted that patients in remission displayed 
an "expanded" personality type, that they displayed a 
good deal of self-actualization as well as an ability 
to admit to realistic anxiety about the condition. 
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Mildly impaired individuals on the other hand demonstrated 
unrealistic concern and preoccupation with illness, gen-
eral restriction in patterns of thought and feeling; 
they were frightened and emotionally paralyzed. 
The Problem 
This review has summarized the existing literature 
regarding the role of a number of physical and emotional 
factors in multiple sclerosis. Currently the thrust of 
research in this field is in a)etiology and b) factors 
influencing the course of the disease and the success of 
everyday functioning. Researchers and funding agencies 
are interested in stress in relation to both questions. 
The present study explores the relation between 
stress and everyday functioning and has the following 
goals in mind. First, this study examines a phenomenon 
reported clinically rather than one which requires com-
plex dynamic hypotheses not experienced directly by the 
patient. Secondly, the investigator expands research 
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tools used previously in work with multiple sclerosis and, 
more specifically, uses an experimental rather than a cor-
relational model. Finally, this investigation in large 
part conceptualizes phenomena in interactional rather than 
in direct cause-effect terms. There is more concern with / 
interactional than with main effects. 
This investigation focuses primarily on a phenom-
enon reported frequently in a clinical setting, namely, 
that MS patients perform poorly when under stress. Pa-
tients report that their motor skills deteriorate rapidly 
when they are nervous and under pressure, and some feel 
that they become subjectively more flustered in a de-
manding or stressful situation. Employers have reported 
that MS patients simply cannot hold up under pressure. 
This study examines the performance of MS patients under 
conditions of achievement pressure, comparing their stress 
performance with that of the stress performance of normals. 
Normals serve as control subjects for several reasons. 
First, this study attempts simply to document a clinically 
reported phenomenon and does not, as would be possible if 
other groups of chronically ill or of neurologically im-
paired individuals were tested, ask if this phenomenon 
reflects problems due to chronicity or to neurological 
impairment. Secondly, the ability of MS patients to per-
form under stress reflects importantly on their ability 
to handle employment situations, and in these efforts they 
are in competition with normals. 
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This investigation employs a controlled, experi-
mental method. Briefly, the investigator induces in the 
laboratory conditions of high and low achievement pressure; 
the efficacy of these procedures has been well documented 
in other areas (Sarason, 1957; Sarason, Mandler, & Craig-
hill, 1952). Of the three experimental groups--normals, 
ambulatory MS patients, non-ambulatory MS patients--half 
of each is tested under low and half under high achievement 
pressure. 
Finally, this investigation takes an interactional 
approach. The major hypothesis--that MS patients react 
differently to stress than do normals--is an interactional 
one. In addition, this study does some exploratory work 
on whether other variables--level and duration of illness, 
age, education, age at onset, trait anxiety, and other 
personality variables--mediate the relationship between 
stress and performance. Peripherally, the investigator 
examines the correlation of these extra factors with each 
other and explores, for instance, whether level of illness 
is related to particular personality traits or to cognitive 
skill. 
The following major hypotheses, then, are studied 
in this investigation: 
1) That MS patients react more strongly to 
stress than do.normals and that non-ambu-
latory patients respond more poorly than 
do ambulatory MS patients. 
2) That motor performance is more stress-
responsive than cognitive performance 
in MS individuals. 
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3) That demographic, personality and illness 
variables are related to differences in 
stress responsiveness. 
CHAPTER II 
METHOD 
Subjects 
Investigation of the experimental hypotheses re-
quired the testing of three subject groups, two composed 
of multiple sclerosis patients and one of normals. Mul-
tiple sclerosis patient subjects were drawn from the pa-
tient membership of the Rush-Presbyterian St. Luke's 
Multiple Sclerosis Center in Chicago. This Center was 
organized in 1972, provides comprehensive medical and 
psychological outpatient care to its two hundred patients, 
is part of a large urban medical center, and offers in-
patient back-up care. The patient group of the MS Center 
is drawn from the metropolitan Chicago area and represents 
largely a middle and upper middle class population. 
Group 1 consisted of thirty ambulatory multiple 
sclerosis patients~ Subjects in this group of 25 women 
and 5 men were an average .. of 36. 53 years old (sd=9. 26) 
and had a mean of 13.93 (sd=2.10) years of education. 
Average period since diagnosis was 5.13 years (sd=4.36), 
average age at diagnosis 32.93 years (sd=6.77). 
Group 2 similarly consisted of 24 non-ambulatory 
MS patients, 20 women and 4 men. These individuals were 
an average age of 35.58 years (sd=9.81} and had a mean 
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education of 13.70 years (sd=B.52). Average period since 
diagnosis was 7.33 years (sd=S.92), mean age at diagnosis 
was 29.04 years (sd=8.52). 
A neurologist acquainted with the MS patients in 
question determined validity of diagnosis and degree of 
disability. No subjects were so severely disabled that 
participation in testing procedures was either very dif-
ficult or excessivly stressful, and individuals suffering 
acute exacerbation in the disease were not included. 
Group 3 consisted of 30 individuals, 23 women and 
7 men, not suffering from multiple sclerosis. Matched as 
a group with MS patients on variation in age and education, 
roughly half of these individuals were relatives of MS 
patients and half employees of Rush Medical Center. Mean 
age was 36.80 years (sd=l0.96), average education 13.63 
year.s (sd=2.67). Subjects in all groups were Caucasion 
and spoke English as a first language. 
Subjects were volunteers. Initially they received 
a letter briefly describing the study, stating that the 
research project dealt with the abilities of MS patients 
to perform various types of tasks, noting the importance 
of the investigation, stating that the study might be 
fatiguing and that it would ask them to perform to the 
greatest of their ability, and asking them to participate 
in the 90 minute testing session. A copy of this letter 
is included in the Appendix. Subjects subsequently were 
contacted by phone and, if interested, served as exper-
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imental subjects. Only three patient subjects contacted 
refused to participate. 
Experimental Procedure 
The testing procedure was identical for subjects 
in all groups. Most subjects were tested by the inves-
tigator in their own homes, though a few completed ex-
perimental procedures in testing rooms in the Department 
of Psychology and Social Sciences at Rush-Presbyterian 
St. Luke's Medical Center. The interviewer talked with 
subjects in a very general way about the study, then 
secured necessary information on demographic and illness 
variables. The subject listened to a taped introduction, 
the content of which is listed in the Appendix, and 
signed a consent form. He completed the two personality 
scales listed below, then received either a low arousal 
(Condition A) or the high arousal (Condition B} condition. 
Equal numbers of subjects in Groups 1, 2, and 3 were ran-
domly assigned to these experimental conditions, which 
are described below. Subsequent to the experimental 
treatment the subjects completed experimental tasks in 
motor and non-motor areas, also described below. Tests 
were administered under standard conditions as described 
in their respective manuals, and the o:i:-_~§!_:;:_j,n which tests 
were presented was counterbalanced. Subsequent to com-
·- ·-·- -------- ~--- --_. - ------~ -- ---~-- ----- --- --·.---
pletion of the testing, subjects were asked to rate on 
a seven point scale their subjective anxiety at the point 
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following the arousal procedure. They were debriefed. 
Because the investigator tested human subjects, 
the experimental procedures as a whole were reviewed and 
approved by the Human Investigation Committee at Rush-
Presbyterian St. Luke's Medical Center. The use of human 
subjects, of course, necessitated that the investigator 
obtain informed consent and that he debrief the individ-
uals about any procedures which might have been upsetting 
or misunderstood. The experimenter obtained informed 
consent by reiterating the information given previously 
in the letter received by the patient and by asking the 
individual to sign a consent form. A copy of the letter 
appears in the Appendix. Debriefing procedures are de-
scribed below. 
Experimental conditions 
Experimental conditions differed on the extent to 
which the testing situation as a whole was described as 
achievement oriented and thereby ego involving, tension 
producing, and frustrating. While the experimental treat-
ments were engineered to simulate stressors in the real 
world, the investigator was more interested in manipu-
lating level of arousal than in studying the particular 
effects of stressors such as time pressure, failure, or 
pressure to achieve. Stress paradigms of this type have 
been utilized in the past with some success (Sarason, 
1957; Sarason, Mandler, & Craighill, 1952). In order to 
I 
r 
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minimize the effect of the experimenter's variability in 
the style of presentation of experimental instructions, 
conditions were administered in the form of tape recorded 
messages. Transcripts of these instructions are given in 
the Appendix. Experimental manipulations given prior to 
the completion of the dependent measures utilized no motor 
tasks. These might have differentially fatigued the MS 
patients and could thereby have influenced performance on 
dependent measures; the experimenter was not interested 
in the effect of fatigue. 
Condition A--Low Arousal: This set of instruc-
tions emphasized the exploratory nature of the study and 
asked subjects to "see what you can do", not worry about 
performance, and enjoy tasks. They were told that the 
experimenter was testing both physically healthy subjects 
an9 __ individuals with multiple sclerosis and was simply · 
collecting some preliminary material on the special tal-
/. ents of various groups of people. The instructions fur-
ther stated that most subjects found tasks interesting 
and fun, even though most found they were better at some 
things than at others. 
The subject then completed the Arousal A task. 
This task was designed to help the subject feel relaxed, 
unhurried, and successful, and the subject was told that 
questions in this section wer~ a kind of "warm-up". The 
task consisted of the easier items on the Wechsler Adult 
Intelligence (WAIS) (Wechsler, 1955) similarities subtest, 
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the similarities subtest of the Wechsler Intelligence 
Scale for Children (WISC) (Wechsler, 1949), and a sim-
ilar subtest of the Stanford-Binet Intelligence Scale, 
form L-M (Terman & Merrill, 1960) . The subject was 
asked such questions as "in what way are an orange and 
a banana alike" and "in what way are a cow and a horse 
alike". There were 12 such questions. Questions were 
delivered on tape, and the subject had plenty of time; 
questions were given at a pace which did not rush even 
slow subjects. The experimenter recorded responses. 
Subsequent to the last question the subject was told 
the following: "the experimenter will now tell you the 
number of questions you completed successfully". The 
experimenter gave a number, in most cases the actual 
number of correct responses. The subject was then told 
on tape "if you completed five or less correctly, you 
are doing slightly below average: if you completed be-
tween six and eight, you are doing about average work; 
and if you correctly completed eight or more, you are 
doing very well and better than most people". These 
"norms" were set so that nearly all subjects were told 
they were doing better than average. For the few sub-
jects who did not earn enough correct responses, the 
experimenter inf lated the number when he told the sub-
ject his score. 
Subsequent to the Arousal A task, the subject 
completed measurement tasks described below. Throughout 
. 53 
the battery he was encouraged, complimented, and told he 
was doing well. A friendly and informal tone generally 
was maintained. 
Condition B--High Arousal: This condition max-
imized tension, frustration, and need to achieve. In-
itial recorded instructions were delivered in an authori-
tative and firm tone and told the subject that he was a 
participant in important research sponsored by various 
national groups dealing with multiple sclerosis. There 
was use of such emotionally loaded words as intelligence, 
psychological test, and normal. The subject was told 
that he would subsequently take a battery of psychological 
tests which would measure his intelligence and his abil-
ities in various areas. Taped instructions further stated 
that it was very important to future research and to pro-
gr_ams of rehabilitation that the subject work to the max-
imum of his capacity; it was crucial that experimental 
research begin to yield some "hard data" on the question 
of ability and intelligence of MS patients in comparison 
to individuals not afflicted with the disease. The sub-
ject was told that he should, if he concentrated, be able 
to successfully complete all tests and that he should work 
at all times to the maximum of his ability. He was told 
that the experimenter would tell him from time to time 
whether or not he was doing w~ll enough. 
The subject then began the Arousal B task. He was 
told that the first test would give a "baseline" of his 
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ability and that it was therefore very important that he 
work especially hard on this task. The subject was told 
that the test consisted of mathematical problems to be 
worked out mentally, that if he concentrated he should be 
able to complete most problems in the time provided; it 
seems that mathematics is more stressful for many people 
than is verbal material. The task consisted of 12 prob-
lems delivered on tape. While the first few problems 
were simple, items rapidly became either too difficult 
to solve in the time allotted or impossible to answer 
at all. Taped instructions periodically made such state-
ments as "you have ten seconds more" and "if you are not 
almost done, you are probably working too slowly"; such 
statements were distracting as well as discouraging. 
These 11 undoable11 problems were interspersed with several 
easier ones, these items encouraging the subject not to 
abandon the effort entirely. Subsequent to completion 
of the last problem, taped instructions stated "the ex-
perimenter will now tell you the number of problems you 
answered correctly". The examiner gave a number, in 
most cases the actual number of correct problems. The 
subject was then told on tape "if you completed eight or 
less correctly, you are doing slightly below average; if 
you correctly answered between eight and ten you are 
doing about average work; and ·if you got ten or more 
items correct, you are performing at a significantly 
better than average level. If you are not doing average 
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work or better, a bit more concentration should help." 
The "norms" were devised in such a way that nearly all 
subjects scored "below average1'. If the subject actu-
ally completed too many, the experimenter subtracted 
several points from the score when he told the subject 
the u.umber of correct responses he had earned. The 
time involved in Condition B was approximately twenty 
minutes, equal to that in Condition A. 
Subsequent to the Arousal B task the subject 
completed the measurement tasks described below. Min-
imal encouragement was given, and a formal and business-
like tone was maintained. 
Debriefing 
In order to dispel any harmful effects of the 
minimal levels of both arousal and deceit used in this 
study, the experimenter following the testing session 
informed the subject in a brief way of the nature of 
experimental hypotheses. Thus the subject was told that 
the experimenter was interested in the performance dif-
f erences between groups of MS patients and groups of 
nondiseased individuals. The subject was also told that 
the study explored the question of whether MS patients 
do better under encouraging and relaxing conditions than 
they do in a critical and tense environment. Individuals 
in the high arousal group were told that they actually 
did not fail the first task; the experimenter deceived 
them in an attempt to study performance differences in 
groups of people tested under different conditions. 
They were reminded of the importance of the research 
and were asked not to discuss any part of their expe-
rience with families or other MS patients. Most MS 
subjects used the debriefing session to express broad 
feelings about failure experiences, to discuss personal 
instances of stress responsiveness, and to talk of the 
problems of MS in their lives generally. The experi-
menter in all cases offered the therapeutic· services 
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of the Rush MS Clinic to individuals in need of further 
counseling. 
Measures 
Subjects in all groups completed the following 
tasks. Personality measures represent the first two, 
motor tasks the next three, and cognitive measures the 
last four tests listed below. 
Personality Measures 
Adjective Check List (ACL) (Gough & Heilbrun, 
1965). Instructions for the ACL ask the subject to 
indicate which of the 300 adjectives listed could be 
used to describe him. Adjectives are empirically and 
rationally grouped into 24 scales believed theoretically 
to represent important stable· personality traits. Test-
retest reliabilities over a ten week period vary from a 
minimally adequate .45 for several scales to a more 
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adequate .80-.90 for most scales. Because of facility 
of administration, there has been considerable experi-
mental research with the scale. Scales rated are as 
follows: total number of adjectives checked, defen-
siveness, number of favorable adjectives checked, number 
of unfavorable adjectives checked, self-conf.idence, self-
control, !ability, personal adjustment, need for achieve-
ment, need for dominance, need for endurance, need for 
order, need for intraception, need for nurturance, need 
for affiliation, need for heterosexuality, need for 
exhibition, need for autonomy, need for aggression, need 
for change, need for succorance, need for abasement, need 
for deference, ·and cotmSeling readiness. 
State-Trait Anxiety Inventory (STAI) (Spielberger, 
Gorsuch, & Lushene, 1970). The STAI is comprised of sep-
arate self-report scales measuring two distinct anxiety 
concepts--state anxiety and trait anxiety. The state 
anxiety scale measures amount of subjective anxiety at 
a particular point in time, while the 20-item trait anx-
iety measure is designed to tap a stable potential for 
responding with anxiety to external situations. Only the 
Trait Anxiety Scale was administered in this study. Test-
retest reliability over a 20 day period is a very adequate 
.86. 
Motor Tasks 
Crawford Small Parts Dexterity Test (Crawford & 
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Crawford, 1954). This test measures fine motor coordina-
tion and has been used most frequently in selection bat-
teries for industrial jobs requiring finger dexterity. 
Part 1, used in this study, tests dexterity in using 
forceps and tweezers to insert small pins in close-fit-
ting holes in a plate and to place small collars over 
the protruding pins. Test authors state that split-half 
reliability of this test is .80-.94. Administered under 
standard conditions, the test records the amount of time 
needed to complete 36 holes in the board. Because dis-
abled individuals may require an excessive period, a 
time limit of seven minutes was placed on this test; 
less than 1% of subjects in the normative sample re-
quired longer than seven minutes. Also recorded were 
the number of holes completed in a three minute period; 
a very small number of people complete all holes within 
this period. Reliability is not available for this 
second measure. Because this test requires very fine 
movement and controlled grasping motion, it should be 
sensitive to the fluctuations in the intention tremor 
seen in MS, to weakness and other motor impairments, 
and to the effects of emotional stress. 
Minnesota Rate of Manipulation Test (MRMT) 
(Betts & Ziegler, 1999). A widely used measure of arm-
band dexterity, the MRMT requires more gross movement 
than does the Crawford. The test consists of five ten-
minute untimed subtests, one of which was used in this 
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investigation. This subtest asks the subject to place 
sixty one-inch disks in a formboard; he does this twice. 
Test-retest reliability for a two trial sequence is .87. 
Pursuit Rotor {Koonce, Chambliss, & Irion, 1964). 
Widely used in experimental work, the pursuit rotor re-
quires eye-hand-arm coordination. It asks the subject 
to keep a pointer fixed on a one-inch circle situated 
on a moving record-sized disc while an attached clock 
records the actual time in each 20-second period the 
pointer has remained on the circle. The stylus is 
jointed and hinged between the handle and the tip so 
that the tip cannot be pressed down on the target. It 
is necessary that the subject make a circular motion 
with his entire arm, coordinating the movement with the 
circular motion of the target in order to rest the sty-
lu~ _tip lightly on the turntable. The subject completed 
ten consecutive 20-second trials, and the experimenter 
examined the composite raw score of trials four, five, 
and six. 
Cognitive Tests 
Digit Span {D.Sp.): A subtest of the Wechsler 
Adult Intelligence Scale {WAIS) {Wechsler, 1955), this 
task asks the subject to repeat after the examiner a 
series of digits. The series gets progressively longer, 
and the subject. proceeds until he has missed two sub-
sequent series of the same length. In a similar manner 
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the second portion of the subtest asks the subject to 
repeat numbers in the reverse order of that given by the 
examiner. The subtest taps primarily memory functioning 
and concentration and is thought to be sensitive to anx-
iety and stress. The motor component is minimal and is 
limited to that motor ability required to repeat numbers 
aloud. Response is not timed, and for purposes of anal-
ysis the motor component will be ignored. Test-retest 
reliability of this test is .66-.71. 
Logical Memory. This test measures concentration 
and short-term memory of meaningful material and is a sub-
test of the Wechsler Memory Scale (Wechsler & Stone, 1945}, 
used extensively in clinical settings. The subtest asks 
the subject on two trials to recall different five-sentence 
stories just read to him by the examiner. The examiner 
records average number of ideas recalled per passage. 
Authors report adequate reliability for the Wechsler 
Memory Scale as a whole but do not list separate subtest 
reliabilities. As on the digit span subtest, performance 
depends.on motor proficiency only to the extent that such 
ability is reflected in speech skills. Performance re-
lates to ability to concentrate and should fluctuate with 
level of stress. 
Number of Words in One Minute. A subtest of the 
Stanford-Binet Intelligence Scale, form L-M (Terman & 
Merrill, 1960) , this task is a timed verbal exercise which 
asks the subject to say as many words as he can in a one-
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minute period. Test authors report reliability of .63 
for this subtest in a sample of children. 
Vocabulary. This test is a part of the WAIS 
(Wechsler, 1955) battery and correlates highly with 
general intelligence. It asks the subject simply to 
tell the meaning of a list of progressively more diff i-
cult words. Split-half reliability of this subtest is 
.94-.96. Vocabulary is a generally stable entity and 
should not fluctuate greatly with level of arousal. 
At the close of the testing session, then, the 
experimenter has available the following data for each 
subject: 
a. Demographic and illness variables--age, 
sex, education, age at onset, duration 
of illness. 
b. Personality variables--trait anxiety, 
24 scales of ACL. 
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c. Dependent experimental measures--sub-
jective anxiety, number of words in one 
minute, vocabulary, digit span, logical 
memory, pursuit rotor score, Crawford 
trial 1, Crawford trial 2, MRMT trial 1, 
MRMT trial 2. 
Analysis of Data 
The first experimental hypothesis stated that MS 
patients respond more strongly to stress than do healthy 
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individuals and that non-ambulatory MS patients respond 
more poorly than do ambulatory MS individuals. In order 
to test this hypothesis, each of the ten dependent re-
sponse variables was regressed against disease (N=54) vs. 
non-disease (N=30) status; high stress (N=42) vs. low 
stress (N=42) condition. Ten dependent response vari-
ables were also each regressed against the interactions 
between stress condition and disease vs. non-disease 
status, and stress condition and non-ambulatory MS vs. 
ambulatory MS status. In summary, regression coefficients 
relate performance on each of the ten dependent measures 
to the following: 
I performance of diseased individuals vs. per-
( formance of non-diseased individuals 
~ performance of non-ambulatory MS patients 
'· vs. performance of ambulatory MS patients 
performance of high stress vs. performance 
of low stress individuals 
difference in performance of high stress and 
low stress diseased individuals vs. dif-
ference in performance of high stress and 
low stress non-diseased individuals 
difference in performance of high stress and 
low stress non-ambulatory MS patients vs. 
difference in performance of high stress and 
low stress ambulatory MS patients 
The experimenter computed the significance of these re-
gression coefficients with t2=~ test. It may be noted 
that each of the independent measures is a discreet var-
iable with only two possible values. 
The t 2 terms computed in these regression analyses 
are in one-to-one correspondence and quantitatively 
identical with single degree of freedom, orthogonal F 
tests computed in an analysis of variance. Referring 
to analysis of variance, Edwards (1967) states, "if we 
have k=2 means, the numerator of the F ratio (mean 
squared between treatments) will have 1 d.f. When 
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this is the case, then the tabled values of F are those 
for the corresponding values of !:2 • 11 (p. 269} In this 
study, as mention, k=2 in all instances; a subject was 
either high stress or low stress, diseased or normal, 
etc. Hays (1963) further states that the sum of squares 
for linear regression has only one degree of freedom, 
and consequently either the t 2 or the F test may be used. 
When, as in this study, dependent scores are regressed 
against variables taking one of two possible vaiues (~=2), 
the-significance test for the correlation in effect is a 
test of the signif ica~ce of the differences of the means 
of dependent scores in each of the two groups. The 
fourth and fifth terms listed above test the experimental 
hypothesis directly. In terms of analysis of variance, 
the first term corresponds to a main effect of presence 
of disease; the second to a main effect of level of 
illness; the third a main effect of stress; the fourth 
an interaction between stress and presence of illness: 
the fifth an interaction between stress and level of 
illness. 
The second experimental hypothesis stated that 
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motor performance is more stress responsive than is cog-
nitive performance in MS individuals. Using the coef-
ficients computed in reference to the first hypothesis 
above, the experimenter compared both the significance 
of the stress effects in motor variables with those in 
cognitive variables and the significance of interactional 
terms in motor and cognitive measures. 
The third experimental hypothesis stated that 
stress responsiveness is related to demographic, illness, 
and personality measures. Data in this area was explor-
atory. Thus the experimenter initially computed for each 
of the three experimental groups product-moment corre-
lations between response measures and the demographic, 
illness, and personality measures in question. Signif-
icance of correlations was noted, and the experimenter 
further computed significance of differences between cor-
relations in each of the three groups. The experimenter 
sought personality, illness, and demographic variagles 
which either correlated very highly with performance or 
which correlated significantly differently with per-
formance across the three subject groups. If any such 
personality, illness, or demographic variables were 
found, the experimenter concluded that these variables 
might be interacting with stress responsiveness. In 
this event, the experimenter ~ncluded these variables 
in a more complex analysis of variance. 
CHAPTER III 
RESULTS 
The subject groups, described earlier, did not dif-
fer significantly on variables of age, sex, and education. 
The descriptive statistics for the demographic and person-
ality characteristics of these groups are displayed on 
Tables 1 and 2. 
Prior to a discussion of the hypotheses, it is im-
portant to note several findings relevant to the performance 
of the groups and to main experimental effects of both disease 
and stress. First, experimental high arousal manipulations 
were designed to produce performance decrement or change in 
the subjects generally; a main effect of the arousal condi-
tions was anticipated on all dependent variables. Data on 
Table 3 indicated that, as expected, subjects in the high 
arousal condition in all three subject groups reported 
greater subjective anxiety than did the subjects receiving 
the low arousal condition; experimental manipulations 
elic~ted differential feelings of uneasiness. Data on 
Table 3 indicated a main effect of the arousal condition 
on subjective anxiety. However, contrary to expectation few 
other dependent measures reflected a main effect of stress. 
Data on Tables 4 and 11 indicated significant stress effects 
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TABLE !.--Means and Standard Deviations of All Variables for Three 
Subject Groups 
MS MS Non-
Ambulatory Ambulatory Normal 
M SD M SD M SD 
Age 36.53 9.26 36.58 9.81 36.80 10.96 
Education 13.93 2.09 13. 71 2.36 13.63 2.67 
Years Ill 5.13 4.36 7.33 5.90 
Age Onset 32.93 6.76 29.04 8.52 
Words 1 Minute 45.87 16.60 33.79 14.70 41.90 9.51 
WAIS Vocabulary 51.97 13.76 48.38 11.13 59.17 12.13 
Digit Span 11.13 2.20 9.71 1.45 11.20 2.12 
Logical Memory 10.10 3.82 10.13 3.39 12.77 3.61 
Pursuit Rotor 30.20 13.05 12.95 12.07 44.17 7. 77 
Crawford 3 Minute 13.83 6.32 5.58 5.82 20.63 5.29 
Crawford 7 Minute 27.27 8.87 12.25 10.69 34.50 3.92 
MRMT Trial 1 91.40 17.33 197.29 111.68 77.57 16.42 
MRMT Trial 2 85.93 18.96 200.29 113.89 72.07 8.41 
Subjective Anxiety 3.73 1. 78 4.00 1.84 3.57 1.81 
Trait Anxiety 41. 97 10.48 44.14 13.19 34.57 7.28 
ACL Words Checked 53.20 13.66 57. 71 13.10 51. 70 10.55 
Defensiveness 43.87 12.11 48.04 13.63 51.90 6.85 
Favorable 45.40 13.97 48.83 14.40 53.27 9.66 
Unfavorable 52.67 13.09 52.04 12.76 49.97 8.73 
Self Confidence 48.70 10.99 . so. 08 8.65 52.87 12.56 
Self Control 47.57 10.52 49,46 9.02 51.47 8.76 
Lab,i.l.ity 48.13 9.05 41.83 8.80 45.80 11.64 
Personal Adjustment 43.57 10.70 47.63 11. 59 50.37 8.36 
Achievement 47.67 11.18 48.29 12.22 54.93 9.48 
Dominance 47.07 10.67 48.88 11.64 54.23 11.41 
_,. 
Endurance 48.17 9.81 52.33 10.74 53.53 8.74 
Orderliness 49.60 9.78 53.54 11.66 53.07 10.29 
Introspection 48.70 10.73 50.54 13.24 53.27 8.80 
Nurturance 47.30 11.34 50.21 11.85 51.13 8.44 
Affiliation 44.27 12.18 45.21 13.81 48.03 8.21 
Heterosexuality 46.50 10.95 48.92 11.44 50.13 10.24 
Exhibitionism 51.43 9.54 48.38 6.82 50.93 11.46 
Autonomy 51. 20 10.31 48.95 6.96 51.87 9.32 
Aggressive 57.67 12.40 53.20 13.48 53.20 12.83 
Change 44.37 9.82 46.33 8.72 48.33 11.78 
Succorance 56.30 12.16 51.08 11.29 48.27 10.03 
Abasement 52.73 10.55 51.42 10.15 48~50 9.36 
Deference 49.33 8.74 50.92 7.30 48.00 9.30 
Counselling Readiness 53.57 10.52 52.17 12.53 51.40 12.22 
\ 
TABLE 2.--Means and Standard Deviations of All Variables for Stressed and Nonstressed Subjects in Three 
Subject Groups 
I 
MS Ambulatory MS Non-Ambulatory Normal 
Stress Nonstress Stress Nonstress Stress Nonstress 
M SD M SD M SD M SD M SD M SD 
Age 35.60 9.59 37.47 9.15 36.67 10.07 35.50 9.98 37.20 10.94 36.60 10.94 
Education 13.87 2.32 14.00 1.92 13.58 2.19 13.83 2.62 13.60 2.61 13.67 2.81 
Years Ill 4.80 4.88 ' 5. 47 3.92 9.67 6.67 5.00 4.06 
Age Onset 33.00 5.41 32.87 8.09 27.08 7.12 31.00 9.62 
Words 1 Minute 38.93 11.45 52.80 18.24 31.50 16.61 36.08 6.00 42.27 10.51 41.53 8.75 
WAIS Vocabulary 52.33 13.94 51.60 14.07 48.33 8.70 48.42 13.55 57.07 11. 72 61.27 12.61 
Digit Span 11.13 2.55 11.13 1.88 9.83 1.64 9.58 1. 31 10.67 .97 11.73 2.78 
Logical· Memory 10.67 4.48 9.53 3.09 9.67 2. 77 10.58 3.98 12.53 3.81 13.00 3.52 
Pursuit Rotor 30.53 10.80 29.87 15.36 12.17 13.89 13.75 10.51 45.00 6.56 43.33 8.97 
Crawford 3 Minute 14.07 5.54 13.60 7.20 4.83 4.64 6.33 6.93 21.13 5.39 20.13 7.10 
Crawford 7 Minute 27.80 7.27 26.73 10.47 11.67 11.26 12.83 10.54 34.47 4.38 34.53 3.56 
MR.MT Trial 1 95.20 14.69 87.60 19.38 231. 75 13.90 162.83 64.53 78.60 22.18 76.53 12.82 
MRMT Trial 2 90.20 16.34 81.67 20.94 232.83 141.24 167.75 69. 72 70.07 8.21 74.07 8.39 
Subjective Anxiety s.oo 1.30 2.47 1.18 4.92 1.88 3.00 .99 4.53 1. 72 2.10 1.35 
Trait Anxiety 42.80 9.29 41.13 11.38 47.08 10.90 41.25 13.38 33.00 6.59 36.13 7.81 
ACL Words Checked 52.07 14.96 54.33 12.66 54.33 14.95 61.08 10.50 51. 73 6.22 51.67 9.58 
Defensiveness 41.21 10.82 46.47 10.58 40.42 14.81 53.67 10.10 52.67 7.40 51.13 6.42 
Favorable 42.07 14.22 48.73 13.34 44.42 14.80 53.25 13.12 53.20 7.06 53.33 11. 98 
Unfavorable 56.00 15.44 49.33 9.63 56.67 15.95 47.42 6.28 50.13 9.06 49.80 8.70 
Self-Confidence 47.53 10.54 49.87 11.68 so.so 6.31 49.67 10.78 50.13 12.13 52.60 13.39 
Self Control 45.33 9.88 49.80 11.01 46.08 10.55 52.83 5.82 52.20 6.91. 50. 73 10.49 
Lability 48.73 9.89 47.53 8.36 43.83 8.84 39.83 8.67 45.13 10.51 46.47 13.01 
Personal Adjustment 41.07 10.47 46.07 10.68 43.75 14.08 51.50 7.07 51. 73 9.20 49.00 7.49 °' -..]
\ 
Achievement 43.80 10.61 51.53 10.21 45.75 9.25 
Dominance 44.93 9.65 49.20 11.53 48.50 7.19 
Endurance 45.73 12.45 50.60 5.65 49.53 10.50 
Orderliness 47.33 11.30 51.87 7.71 49.17 13.28 
Introspection 48.47 10.14 48.93 11.65 45.75 14.74 
Nurturance 46.07 12.60 48.53 10.22 44.08 13.73 
Affiliation 42.53 13.78 46.00 10.54 42.75 14.34 
Heterosexuality 50.60 9.83 42.40 10. 77 45.83 10.96 
Exhibitionism 52.13 7.59 50.73 11.39 50.75 4.53 
Autonomy 50.13 11.59 52.27 9.12 50.83 8.39 
Aggression 56.13 10.37 59.20 14.32 57.17 15.66 
Change 46.27 9.05 42.47 10.49 45.58 8.69 
Succorance 59.80 13.02 52.80 10.50 51.42 12.41 
Abasement 52.20 7.28 53.27 13.30 48.25 6.09 
Deference 47.93 7.34 50.73 10.01 47.17 7.27 
Counselling 
Readiness 51.20 10.94 55.93 9.98 56.92 12.40 
50.83 14.57 55.27 
49.25 15.21 55.47 
55.08 10.68 54.27 
57.92 8.12 53.60 
55.33 9.97 52.60 
56.33 4.81 52.20 
47.67 13.43 47.67 
52.00 11.52 51.00 
46.00 8.03 53.27 
47.08 4.81 50.20 
49.,;25 10.01 55.27 
47.08 9.07 48.80 
50.75 10.60 50.67 
54.58 12.50 47.47 
54.67 5.29 49.07 
47.42 11.19 50.93 
8.13 54.60 
9.15 53.00 
7.14 52.80 
9.94 52.53 
8.42 53.93 
8.75 50.07 
8.57 48.40 
7.91 49.27 
9.50 48.60 
8.88 53.53 
16.52 51.13 
11.23 47.87 
11.62 45.87 
10.10 49.53 
9.80 46.93 
12.44 51.87 
10.94 
13.50 
10.31 
10.95 
13. 72 
8.29 
8.13 
12.37 
13.04 
9.64 
7.67 
12.68 
7.80 
8.79 
8.98 
12.41 
O"I 
co 
TABLE 3.--Regression Coefficients and F Tests of Subjective Anxiety 
Following Experimental Manipulation 
Coefficient 
disease x normal 
.30 
non-ambulatory MS x ambulatory MS 
.27 
high stress x low stress 2.10 
interaction: high stress-low stress x disease-normal 
.25 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 
-.70 
df = 1,78 residual variance 2.06 
a = p .:::_-.os = >3.96 
b = E. ~ .01 = >6.96 
69 
t 2=F 
.84 
.46 
44.40b 
.15 
.79 
70 
TABLE 4.--Regression Coefficients and F Tests of Production of Words in 
One Minute 
Coefficient 
disease x normal 
-2.07 
non-ambulatory MS x ambulatory MS 
-12.07 
high stress x low stress 
-5.91 
interaction: high stress-low stress x disease-normal 
-9.96 
interaction: high stress-low stress x 9.28 
non-ambulatory MS-ambulatory MS 
df = 1, 78 residual variance= 179.77 
a = E. < .05 = > 3.96 
b = E. .s. . 01 > 6.99 
.46 
10.8lb 
2.65 
1.60 
71 
on the production of words in one minute and on MRMT Trial 1. 
As seen in Table 2, performance on both of these measures 
worsened under conditions of stress. However, there were 
no significant stress effects on the other seven dependent 
measures, as seen in Tables 5 through 10 and on Table 12. 
The performance of even normal subjects did not change with 
experimental manipulation. 
Secondly, as expected, performance on motor tasks 
clearly related to disease state; MS patients performed more 
poorly than normals, and nonambulatory patients performed 
more poorly than ambulatory MS individuals. Data on Tables 
8 through 12 indicated very significant main effects on all 
motor variables of both presence and degree of illness. 
Contrary to expectation, however, performance on verbal tasks 
also reflected illness status. More specifically, perform-
ance on the vocabulary and logical memory subtests, sum-
marized on Tables 5 and 7 respectively, reflected a main 
effect due to presence of MS; as seen on Table 1, MS patients 
as a group performed' more poorly than normals. Production 
of words in one minute and digit span, shown on Tables 4 and 
6 respectively, reflected a main effect of degree of illness. 
As data on Table 1 suggested, further, ambulatory patients 
performed better than nonambulatory patients on these-two 
subtests, while ambulatory patients and normals did not 
differ. Regression coefficients for the main effects of 
disease state on motor performance were larger than those 
for cognitive measures, this fact suggestive of the rela-
TABLE 5.--Regression Coefficients and F Tests of Vocabulary 
Coefficient 
disease x normal 
non-ambulatory MS x ambulatory MS 
high stress x low stress 
interaction: high stress-low stress x disease~normal 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 
df = 1,78 residual variance = 160.06 
a = £ ~ . 05 = > 3. 96 
b = E. ~ • 01 = > 6. 99 
-9.00 
-3.59 
-1.18 
4.52 
- .82 
72 
t 2 = F 
9. 7lb 
1.07 
.18 
• 61 
.01 
TABLE 6.--Regression Coefficients and F Tests of Digit Span 
Coefficient 
disease x normal 
non-ambulatory MS x ambulatory MS 
high stress x low stress 
interaction: high stress-low stress x disease-normal 
Interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 
df = 1,78 residual variance = 4.00 
a = E. ~ • 05 = > 3. 96 
b = E. ~ • 01 = > 6. 99 
- .78 
-1.43 
- .27 
1.19 
.25 
73 
t
2 
= F 
2.91 
6.76a 
.38 
1. 70 
.OS 
r 74 
I 
' 
TABLE 7.--Regression Coefficients and F Tests of Logical Memory 
Coefficient 
disease x normal -2.65 
non-ambulatory MS x ambulatory MS • 03 .oo 
high stress x low stress - • 08 • 01 
interaction: high stress-low stress x disease-normal • 58 .12 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS -2.05 1.04 
df = 1,78 residual variance 13.49 
a = p ~ • 05 = > 3. 96 
/' 
b = p 2. . 01 - > 6. 99 
~,· 
TABLE 8.--Regression Coefficients and F Test of the Pursuit Rotor 
Coefficient 
disease x nonnal 
non-ambulatory MS x ambulatory MS 
high stress x low stress 
interaction: high stress-low stress x disease-normal 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory impaired MS 
df = l~ 78 residual variance = 128.37 
a= .E.~ .05 = > 3.96 
b = E. < .01 > 6.99 
-22.59 
-17.24 
.25 
- 2.12 
- 2.25 
75 
t
2 
= F 
76.3lb 
30.88b 
.01 
.17 
.13 
r 
/' 
76 
TABLE 9.--Regression Coefficients and F Tests of the Crawford--Three Minutes 
disease x normal 
non-ambulatory MS x ambulatory MS 
high stress x low stress 
interaction: high stress-low stress x disease-normal 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 
df - l_, __78 residual variance = 35.00 
a = £. ~ .05 = > 3.96 
b = p < .01 = > 6.99 
Coefficient t 2 = F 
-10.93 65.47b 
- 8.25 25.93b 
.01 .oo 
- 1.52 .·32 
-1.97 .37 
77 
TABLE 10.--Regression Coefficients and F Tests of the Crawford-Seven Minutes 
Coefficient t 2 = F 
disea.se x normal 
-14.74 60.9lb 
non-ambulatory MS x ambulatory MS 
-15.02 43.agb 
high stress x low stress 
.06 .oo 
interaction: high stress-low stress x disease-normal 
.02 .oo 
interaction: high stress-low stress x non-
ambulatory MS-ambulatory MS 
- 2.23 .24 
df = r, -1a residual variance= 68.50 
a = .E. ~ .05 = > 3.96 
b = .E ~ • 01 = > 6. 99 
TABLE 11.--Regression Coefficients and F Tests of the MRMT-Trial 1 
Coefficient 
disease x normal 6.68 
non-ambulatory MS x ambulatory MS 10.59 
high stress x low stress 2.62 
interaction: high stress-low stress x disease-normal 3.62 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 6.13 
df = 1, 78 residual variance 35.19 
_,r· 
a= p .'.::. .05 = > 3.96 
b = .E. < .01 = > 6.99 
78 
t
2 
= F 
24.33b 
42.49b 
1. 79 
3.56 
TABLE 12.--Regression Coefficients and F Tests of the MRMT-Trial 2 
Coefficient 
disease x normal 7.10 
non-ambulatory MS x ambulatory MS 11.44 
high stress x low stress 2.32 
interaction: high stress-low stress x disease -normal 4.08 
interaction: high stress-low stress x 
non-ambulatory MS-ambulatory MS 5.66 
df = 1, 78 residual variance = 36.51 
a = g_ 2_ • 05 = > 3. 96 
..-r 
b = E. ~ • 01 = > 6. 99 
79 
t
2 
= F 
26.55b 
47.76b 
3.06 
2.19 
2.91 
r 
' r 
80 
tively larger effect of disease state on motor than on cog-
nitive efficiency. 
The first experimental hypothesis stated that MS 
patients respond more poorly to stress than do normals. 
Data on Tables 3 through 12 revealed no significant inter-
actions between stress and. presence of disease on any of 
the dependent measures. The first hypothesis likewise pro-
posed that nonambulatory MS patients respond more poorly to 
stress than do ambulatory individuals. Data on Tables 3 
through 12 revealed no significant effect on any dependent 
measures of the interactions between stress and degree of 
illness. Thus the data did not support either of the two 
ideas proposed here. 
The second hypothesis stated that motor performance 
is more responsive to stress than is cognitive performance 
in MS individuals. Because stress effects and interactions 
were nonsignificant in most motor.and cognitive areas, it 
was not useful to compare the regression coefficients in 
these two categories. The hypothesis was not supported. 
The final hypothesis stated that stress responsive-
ness related to illness, demographic, and personality 
measures. As was seen earlier on Tables 3 through 12, the 
presence or degree of illness did not relate significantly 
to stress responsiveness in motor or cognitive areas; the 
interactional coefficients between stress condition and 
disease state were not significant. The analyses on Table 
13 summarize additional, exploratory, correlational data 
,.,,. 
TABLE 13.--Pearson rs for All Variables 
Stress Condition 
Sex 
Age 
Education 
Years Ill 
Age Onset 
No. Words 30 Sec. 
WAIS Vocabulary 
Digit Span 
Logical Memory 
Pursuit Rotor 
s:: 
0 
·.-1 {') .µ 
tlJ ·.-1 
Q) 'O 
H S:: ~ 
.µ 0 Q) 
Ul u Ul 
-.09 
• 00 
-.24 
-.10 .13 
• 01 • 01 
-.04 .29 
-.03 .4S 
Q) 
tn 
~ 
• 04 
-.OS .39 .33 
-.01 -.10 -.21 
-. 07 .06 
.40 -.OS 
.01 -.20 
-.23 • 04 
.so 
.41 
.87 
.7S 
-.42 
.16 
.04 
.22* -.08 
.. 18*~ .12 
-. 36*" - • 26 
• 02 • 2S 
-.01 .21 
- .18, • 22 
.oo 
.09 
-.26 
.lS 
-.14 
-.07 
• 03 
-.07 
.11 
-.01 
.33 
.06 
.2S 
.19 
.21 
• 28 
.SS 
• 01 
• 09 
-.17 
-.19 
• 06*\ 
-.s1*1 .14~ 
-.OS 
-.so 
-.27 
.09 
.07 
• 07 
s:: 
0 
..... 
.µ 
n:I 
0 
~ 
ril 
.18 
• 23 
-.01 
...... 
...... 
H 
tlJ 
H 
n:I Q) 
~ 
• 21 
.µ 
Q) 
tlJ 
s:: 
0 
(!) 
$ 
.21 -.26 
.21 
.43 
-:-r7 
.40 
.48 
.49 
.2S 
.OS 
.13 
.32 
• 09 
-.02 
.17 
.13 
.04 
.06 -.10 
.23 -.03 
• 43 • 08 
.oo -.14 
.17 
.09 
.3S 
-.2S 
.20 
-.11 
.12 
-.44 
-.OS 
-.38 
.OS 
.16 
Significant correlation at .OS level. 
*) Significant difference between correlations1 .OS level. 
tlJ 
'O 
H • 0 () 
:.;;: Q) 
ti) 
. 
00 
ZM 
.18 
.18 
.31 
.20 
.14 
.24 
.13 
.14 
.27 
• 04 
.26 
.07 
81 
~ 
H 
n:I 
...... 
::l 
..Q 
Ul n:I 
H 0 
~g 
.47 
.34 
.27 
.66 
.S6 
.46 
.31 
.26 
.09 
~ 
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WWW 
~ U1 w 
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' o~w 
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I Digit 
Span 
I Logical 
Memory 
Pursuit 
Rotor 
Crawford 
3 Minute 
Crawford 
7 Minute 
MRMT' 
Trial 1 
MRMT-
Trial 2 
Subjective 
Anxiety 
Trait 
Anxiety 
ACL Words 
Checked 
I 
o:> 
N 
Defensive-
ness 
83 
TABLE 13.--Continued 
:>. s::: s::: ...... .j.l Ul H 0 0 ....... QJ 'O Ill 
·rl 
·rl H Ul H . ....... Ul .j.l .j.l s::: 0 t> ::l Ill ·rl Ill Ul 0 :s: QJ ..Q QJ 'O t> H ti) ti) 111 H S::: ~ QJ ::l 111 QJ . H t> 
.j.l 0 QJ 
°' 
'O QJ $ 00 ~g ti) CJ (/) r:i: fil :>t z CV') 
Crawford 3 Minute .04 .39 -.19 .2S .11 -.20 -.02 .29 
-.13 .42 
. 04 .20 -.13 • 2S .Sl • 29 
.10 .13 .24 -.08 
.30 .39 
Crawford 7 Minute .06 .38 .20 .20 -. 01 -.27 • 08 .23 
-.06 .• 32 • 06 .11 -.16 .20 .33 .40 
.oo -.11 -.26 -.13 
.12 .18 
MRMT Trial 1 
.22 
-.27) -. 28 -.19 -.13 • 04 -.01 -.36 
.32 .14 -.01 -.04 .22 -.11 -.46 -.24 
.06 .31*/ .26 
.14 
-.16 • 06 
MRMT Trial 2 • 23 -. 28*,, • 00 -.14 -.18 -.06 -.16 -.32 
.29 
-.ls') -.01 -.06 .20 -.11 -.48 -.26 
-.24 .44 / .3a .OS 
-.43 .OS 
Subjective Anxiety .72 . 07 -.22 -.22 -.28 -.01 "'· 2S -.16 
.S4 -.26 -.06 -.04 .30 -.23 -.09 .08 
.S4 -.31 .lS -.47 
-.04 -.S9 
Trait Anxiety • 08 -.OS .30 -.36 -.07 • 33 .13 -.12 
.23 -.41 -.09 -.27 .13 -.20 -.OS -.33 
-.22 -.10 -.23 -.03 • 24 -.09 
- -
ACL Words Checked 
-.09 • 00 -.31 -.25 .19 .oo .13 -.01 
-.26 .06 -.63 -.Sl -.S3 .•• 32 
-.39 
-. 26*) 
.oo .27 
-.01 .30 • 0.7 .40* ,.,,.. 
-
Defensiveness 
-.21 • 2S -.41 .20 .OS -.49 .22 .03 
-.42 .34 -.12 .23 -.11 -.01 .09 • 03 
.11 . 01 .3S -.lS 
-.09 .10 
Favorable 
-.24 .• 04 
-.44 .08 • 02 -.48 .21 -.10 
-.31 .37 -.28 .32 -.10 -.20 .26 .20 
-.01 -.07 .17 .19 
-.06 .42 
-
Unfavorable 
.2S -.07 . ls • 23 -.02 .12 -.12 
-·. 09 
.37 -.16 • 23 .07 .13 .lS -.11 -.09 
. 02 -.12 -.29 .lS . 31 -.13 
Self-Confidence -.11 .21 -.07 .17 .36 -.2S .04 .08 
.OS .2S -.15 .S3 • 08 -.17 • 23 .49 
. 02 -.17 . 08 • 60 -.13 .33 
_.... 
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.36 .:n .73 
.18 .18 • 74 
.20 .S4 .S6 
.35 .28 .57 .89 
.17 .27 .81 .93 
.15 • 34 .67 • 82 
-.46 
-.26 -.61 -.75 -.70 
-.11 -.31 
-.so -.S3 -.56 
-.18 -.2S -.S2 -.46 -.68 
-.3S -.30 -.47 -.56 
-.so .88 
-.13 -.32 -.S2 -.S4 -.S9 1.00 
-.10 -.24 -.Sl -.40 -.49 .74 
-.18 .19 -.06 -.04 .04 • 28 .17 
-.02 .oo -.12 .05 .os • 23 .22 
-.18 -.06 .22 .16 .29 -.34 -.40 
.06 . -. 09 
-.29 -.2S .04 .14 .07 • 26*) 
-.OS -.lS -.29 -.14 -.20 . 06 .06 
. 125 
.30 .27 .04 .17 .20 -.28 -.10 .29* 
-.14 -.02 
-.28 -.16 -.09 .17 .18 -.04 
-.04 
.18 .:21 -.13 . -. 30 
- • 25*) .12 .15 -.28 -.09 
.24 .32 .26 .35 .30* -.02 -.06 -.14 -.06 
-.16 .14 .08 • 21 . 04 -.08 -.18 
-.lS -.64 .2S 
.Os .09 .lS .01 -.04 .04 . 05 
-. 64*) -.72 .37 
.14 -.11 • 08 -.19 -.12 -.01 -.12 -.03* -.SS .2S 
-.11 .04 • 08 .09 -.12 • 08 -.18 
.17') -.70 .36 .87 
.20 • 24 .ls .03 -.01 -.04 -.03 -.S3* -.72 .33 .90 
.01 -.07 • 04 -.11 -.03 • 08 .oo -.33 -.S3 .36 • 77 
.OS -.19 
-.14 -.10 .12 .03 .06 .14*'• .61 .27 -.69 
-.29 -.lS 
-.16 -.02 -.04 .18 .17 • 62*1 • 63 -.37 -.7S 
.lS .09 .14 .15 .24 -.21 -.27 .24 • 71 -.01 -.61 
-.11 .11 .17 .07 -.13 • 01 .08 -.25 -.67 .3S .63 
.08 .27 .10 .27 .30 '.01 • 01 .01 -.40 -.06 .38 
-.13 -.36 .oo -.14 -.13 .16 .08 -.40 -.24 .10 .17 
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TABLE 13.--Continued 
>i 
i:: i:: r-i .µ Ul k 
Cl 0 r-i Q) rc:1 rlj 
·r-1 ·r-1 H Ul H . r-i 
Ul .µ .µ i:: 0 u ::I 
Ul ·r-f Id Ul 0 :s: Q) .Q 
OJ rc:1 u H Ul Ul rlj 
HS:: x Q) ::I rlj Q) . H U 
.µ 0 Q) ~ rc:1 Q) t;I 00 §g Ul u Ul µ:{ :>I .:i: ZM 
Self Control -.22 • 03 -.26 .10 -.20 -.24 .19 -.06 
-.38 .23 -.13 -.14 -.17 -.05 -.08 -.25 
.09 • 21 .42 -.11 -.28 .15 
Lability • 07 .13 -.05 -.09 .28 -.15 • 03 • 02 
.23 . 28 -.12 .17 • 21 -.21 .49 .40 
-.06 -.17 -.32 • 57 .18 .33 
Personal Adjustment -.23 .06 -.25 .22 .11 -.30 .22 .01 
-.34 • 21 -.18 • 08 -.10 -.10 .06 • 03 
.17 .15 • 28 -.07 -.25 .29 
Achievement -.35 .17 -.20 .04 .14 -.29 .15 .10 
-.21 .30 -.14 .46 .09 -.16 .30 .37 
• 04 -.06 -.03 .38 .11 .43 
Dominance -.20 .18 -.04 .10 .18 -.15 -.05 • 06 
-.03 • 23 -.01 .60 .17 -.06 .17 .33 
.11 -.29 .02 .27 -.01 .09 
Endurance -.25 .20 -.17 .19 -.08 -.16 .20 • 08 
-.26 .24 -.14 .32 • 03 -.14 .10 .18 
.09 -.04 .15 -.01 -.11 .02 
... 
Orderliness -.24 • 07 -.18 • 01 -.11 -.16 • 08 .17 
-.38 .25 -.32 .09 -.26 -.13 -.05 .12 
_,,.. 
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Introspection -.02 .11 -.25 • 05 .09 -.29 .15 
-.01*) 
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.J 
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-.53 .02 -.21 -.03 -.04 -.18 .13 .02 
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-.18*) -. 62 
-.66* -.73 
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-.08 
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-.21 
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-.18 
-.41 
-.lS*) .34 
.48* -.66 
-.08 -.46 
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-.S4 -.63 
-.10 .42 
.04 -.54 
-.5.Q -. 68 
-.35 -.47 
-.01 -.50 
-.66 -.S8 
-.04 -.40 
-.16 -.47 
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-.so -.so 
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.40 
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Exhibitionism .07 • 03 . 08 • 04 .27 -.09 -.11 • 09*·) 
.36 .09 -.11 . 54 • 23 -.20 -.05 . 59*~ 
• 21 -.51 -.13 • 33 .14 - • Ol*l 
Autonomy -.11 -.02 .11 -.08 .11 -.04 -.20 -.07 
.28 -.13 .15 .41 .38 -.04 .17 .18 
-.18 -.23 -.46 .44 .19 .17 
Aggression -.13 -.21 .18 -.35 .09 .11 -.08 -.10 
.30 -.37 .16 .09 .28 -.03 -.20 • 07 
.16 . 37 -.48 • 24 .01 -.16 
Change .20 .04 -.12 -.08 • 05 -.16 -.24 -.24*\ 
-.09 .19 -.02 .32 .15 -.09 • 27 
-. 24'J) 
• 04 -.27 -.42 .16 .19 .34*j 
Succorance .29 -.25 .08 -.24 -.12 .13 .01 -.03 
.03 -.36 -.19 -.53 -.19 -.04 -.29 -.14 
• 24 -.30 -.18 -.15 .13 -.-49. 
Abasement -.05 .18 .oo -.03 -.21 .15 .31 -.10 
-.31 -.26 -.02 -.64 -.38 .21 -.18 -.42 
-.11 .18 -.02 -.04 .02 .10 
Deference -.16 .05 -.05 .13 -.13 .08 .46)\ .10 
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.38 .36 .09 .33 .09 • 07 -.02 .17 
-.04 .03 -.25 .19 .19 .36 
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-.36 
-.23 .60 
.38 
-.66 .16 
-.49 
-.01 .35 -.29 
.22 .19 
.57 
-.42 .so 
-.25 .48 .59 .15 
Aggressive 
-.32 .47 
-.07 
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related to this hypothesis. There were no significant cor-
relations between dependent measures and either years of 
illness or age at onset. 
Table 13 presents 90 correlations between performance 
and demographic variables. Of this number, 14 correlations 
were significant (~.05). This number is greater than that 
expected on the basis of chance alone. In 7 of the 90 cor-
relations there were significant (E,;.05) differences between 
performance-demographic correlations in the three subject 
groups; this number of differences is larger than that ex-
pected on a chance basis. For instance, age was correlated 
.06 with digit span in the ambulatory group and .52 in the 
nonarnbulatory group. Sex and education were more often cor-
related significantly with performance than was age, though 
correlations were not in any consistent direction. Thus 
there was some evidence that these demographic variables were 
related to performance and some suggestion that these vari-
ables might be looked at more systematically in relation to 
stress performance in future work. 
The data yielded less indication that personality 
variables in these studies were related to performance. Of 
the 720 personality-performance correlations, 43 reached 
significance at the .OS level; 36 significant correlations 
were expected on the basis of chance. Examination of Table 
13 revealed that, as might be expected, the dependent vari-
able of subjective anxiety accounted for many of the sig-
,/' 
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nificant correlations with personality. When this variable 
was eliminated from the analysis, 31 of the 648 possible 
correlations attained significance; 32.4 were expected on the 
basis of chance alone (£ ~.05). Table 13 further revealed 
that only 28 of the 7·20 differences between personality-
performance correlations in the three subject groups were 
significant at the .OS level. Thirty-six were expected on 
the basis of chance. When the dependent variable of subjec-
tive anxiety was eliminated from the analysis, there were 
17 of 648 significant differences between correlations in the 
three groups and 32.4 expected on the basis of chance 
(p ~-05). Examination of Table 13 revealed that none of 
the 25 personality scales considered individually was re-
lated to any large number of performance measures. In 
short, the data did not support the theory that personality 
was related to performance. Thus there was no indication 
that more sophisticated statistical tests relating person-
ality and stress performance would be fruitful or appro-
priate. 
CHAPTER IV 
DISCUSSION 
This study was designed to investigate the hy-
pothesis that MS patients respond differently to stress 
than do normal individuals and that nonambulatory MS 
individuals respond more poorly to stress than do ambu-
latory MS patients. The experimenter defined 11 stress11 
in this study as experimentally induced achievement 
pressure coupled with experiences of failure, time 
pressure, and frustration. These experimental proposals 
were not supported. Under conditions of achievement 
pressure, all groups reported a similar level of dis-
comfort and tension; that is, all reported significantly 
more arousal than did individuals in the low arousal 
condition. Further, subjects in all experimental groups 
responded behaviorally to achievement pressure in a sim-
ilar manner. Individuals in all groups showed performance 
decrement under stress on two variables and no performance 
loss on seven variables. There were no significant inter-
actions between stress conditions and disease state. 
A number of factors might explain the findings 
obtained in the present study. First, one might question 
the effectiveness of the experimental procedures in pro-
ducing a level of arousal appropriate to test differential 
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stress response across groups. Indeed Malmo (1966), in 
a discussion of the well-known inverted U theory of the 
relationship between arousal and performance, documented 
the importance of specific levels of activation on the 
nature of performance changes. Supportive of the ef-
fectiveness of procedures in this study was the finding 
that the subjects in all groups reported greater sub-
jective discomfort under conditions of high arousal than 
under conditions of low arousal. Further suggestive of 
the effectiveness of the stress conditions used here was 
the finding that, on two measures, the performance of 
subjects in all groups deteriorated under stress. Fi-
nally, in the present study there was a significant 
interaction between trait anxiety and subjective dis-
comfort. This finding is consistent with the findings 
in_ previous experimental work on anxiety, and it sug-
gests that the experimental manipulations used here 
indeed tapped that variety of anxiety usually studied 
with similar experimental procedures. On the other 
hand, challenging the effectiveness of experimental 
procedures was the finding that performance on seven 
of the dependent variables did not deteriorate under 
the high arousal condition even in normal subjects. Pos-
sibly a modification in procedures would produce stress 
effects in a greater number o:j: measures and would thereby 
allow a clearer interpretation of interactional effects. 
Investigators might usefully do extended pilot testing 
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in normals individuals,progressively modifying both high 
and low arousal conditions until performance differences 
were being consistantly produced. 
Secondly, one might conclude that the type of 
stress mobilized in this study is not of the same variety 
as that presumed to produce performance decrements in MS 
patients in other situations or, similarly, that the type 
of responses measured here were not the same as those af-
fected in stressful life situations. Indeed, most inves-
tigators citing stress in relation to performance decre-
ment or exacerbation in symptoms examined naturally oc-
curring life stress, either traumatic or of extended du-
ration (Brickner, et al., 1950: Mei-Tal, et al., 1970). 
Further, most examiners tested physical change occurring 
over a period of days or weeks, while the present study 
was-designed to investigate changes in immediate func-
tioning. Thus the results here may be valid for the ex-
perimental situation but not generalizable to the life 
stress situations described by patients. In this event 
one would conclude that MS patients in an experimental 
situation can handle stress subjectively and behaviorally 
in a manner similar to than seen in healthy individuals 
but that in "real life" settings they might, as they re-
port, demonstrate increased physical impairment. Schacter 
and Singer (1962) discussed the importance of the cognitive 
meaning of the physiological stress activation in deter-
mining the degree of behavioral stress response. Possibly 
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the type of stress elicited in this study did not per-
sonally threaten MS patients in a manner which approached 
the level or duration of stress experienced in their life 
situations. For instance, MS patients might be differen-
tially responsive only to that variety of stress which 
activated anxiety about their physical condition, i.e. to 
the threat in a public place that they could not find a 
bathroom and might lose bladder control. 
Finally, although the results obtained here may 
say nothing about response to the ongoing life stress 
examined in other investigations, they may with some va-
lidity provide new information on the role of stress in 
everyday functioning. MS patients may well be able to 
handle stress, tension, and pressure in a more satisfacto:ry 
manner than they believe. On two of the dependent meas-
ur~~g the experimental manipulations clearly produced 
stress effects, and MS patients responded in a manner 
similar to that seen in healthy individuals. Even on 
the measures which did not show stress response it would 
seem that MS patients would have shown differential re-
action if, indeed, there existed in reality the dramatic 
stress effects some patients report. If this is the 
case, one is left with the need to explain the difference 
between patient reports of performance decrement in re-
sponse to stress and the resu~ts obtained in this study. 
The concepts of linguistic parallelism and of labeling 
phenomena, mentioned earlier, offer some suggestions. 
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Graham (1972) stated that an individual could often de-
scribe a set of observations about his functioning in 
either physical o:r psychological language. Mechanic 
(1974) similarly discussed different "vocabularies of 
distress" and noted, for instance, that different cul-
tural groups describe changes with varying terminology. 
While one group describes themselves as "upset" or "dis-
couraged," another describes vague physical complaints 
more readily. As Schacter and Singer (1962) stated, 
emotion involves a two-stage process requiring physiolog-
ic arousal and a definition of it. Mechanic (1974) de-
scribed the "medical student syndrome," or the phenom-
enon whereby the new medical student begins to experience 
arousal and to label or explain it through the new dis-
ease vocabulary he is acquiring: he becomes a "hypochon-
driac.11 Applying these concepts to the population used 
in the present study, one might propose that MS indivi-
duals experience physiologic arousal to a degree similar 
to that experienced by normals. However, while normals 
might describe themselves as "tense," MS individuals, 
presumably more tuned in to body changes, might label 
the same arousal phenomena as changes in their MS-related 
physical state. Thus they describe increased feelings of 
weakness, notice more tingling or stiffness, feel more 
tremulous or spastic. Because the disease process has 
come to occupy an important space in the individual's 
thinking, he comes increasingly to label physiological 
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changes in reference to his symptoms. It might be re-
membered that patients most frequently describe physical 
disruption, not greater emotional upset, when under stress. 
The experimenter proposed additionally that ill-
ness factors, demographic variables, and personality traits 
are related to stress responsiveness. These hypotheses 
were tentative, and statistical findings were not conclu-
sive. Although there was some evidence that the variables 
of sex and age might bear further investigation, there was 
no suggestion that illness or personality variables had 
any bearing on performance or any differential relationship 
with performance in different patient groups. These re-
sults might reflect primarily general methodological lim-
itations. The study did not generate main effects of 
stress in all measures, and there were no significant 
interactions between stress and illness status on any 
variables. Given these facts, it would seem that other 
,.,, illness or personality factors would need to exert an 
extremely strong pull to demonstrate what, in effect, 
would be a triple interaction. If a study were designed 
so that the effect of personality could be more easily 
interpreted, different personality measures than the ones 
used in this study might be more helpful. The Adjective 
Check List, used here, yielded continuous scores on 24 
scales. More appropriate mig~t be scales which dichot-
omized patients along fewer dimensions and which had been 
demonstrated experimentally to relate to adaptation. For 
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instance the Re~ression-Sensitization scale (Byrne, 1961), 
designed to measure style of stress response, might tap a 
relevant personality dimension. One might also consider 
the possibility that if, as results here suggest, MS 
patients do not exhibit significant performance decre-
ments under stress, then there is no reason to expect 
that personality exerts an important influence on stress 
responsiveness in MS patients to any different degree 
than it might do in the normal population. 
The hypotheses relevant to the stress manipulation 
were as a group to document a clinically reported phenom-
enon, to expand methodology in the area of stress and 
multiple sclerosis, and to demonstrate the efficacy of 
an interactional approach in the study of MS. As dis-
cussed, the clinical stress response in MS patients was 
not documented. While not without problems, the meth-
odology appears potentially useful. Certainly procedures 
/ of the type used in this study provide a new approach to MS 
research, and the lack of overwhelmingly clearcut findings 
should not discourage further work of an interactional 
nature. 
Data in this investigation yielded some findings 
which, although not directly related to experimental hy-
potheses, are clinically interesting. First, contrary to 
expectation MS patients as a group performed significantly 
more poorly on cognitive measures than did normals. It is 
possible that sampling difficulties may in part account for 
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these results. For example, Table 1 reveals that the 
mean vocabulary scores, not expected to diminish over 
relatively short periods of mental deterioration, were 
significantly lower for the group of non-ambulatory 
individuals than for normals. This group may coinciden-
tally have been less intellectually able than others 
for reasons having no relation to the disease process. 
However, it should be remembered that half of the nor-
mal subjects were relatives of the MS patients in this 
study and that educational level of all groups was sim-
ilar. It seems unlikely, therefore, that sampling dif-
ferences could account substantially for results. A 
second possibility, as numerous other investigators 
have proposed, is that there are indeed significant 
differences between the performance of MS patients and 
that of normals. Data in Table 1 demonstrated for cog-
nitive variables that means rather than standard devi-
ations appear diffe!ent in the three groups, this fact 
suggesting that lower average group performance cannot 
be traced easily to the extreme deviance of a few indi-
viduals. However, a careful examination of the data in 
Table 1 further revealed that, while there were indeed 
statistically significant differences between groups, 
these differences were small and possibly not clinically 
relevant. For instance, the mean raw score for Digit 
Span for normals was 11.20, that for ambulatory MS pa-
tients was 11.13, and that for nonambulatory individuals 
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was 9.71. The difference between normals and nonambula-
tory individuals is less than two digits, one digit for-
ward and one backward possibly. Differences of this 
magnitude are scarcely crucial in the everyday functioning 
of most individuals. Data for other cognitive measures 
are similar, though in other cases ambulatory individuals 
differed from normals as much as did nonambulatory sub-
jects. Statistical experts (Johnson, 1975) report that 
experimenters in the behavioral sciences frequently 
neglect to discriminate between statistical significance 
and clinical importance. 
An additional finding was a general similarity 
between the personality profiles of MS patients and nor-
mals. If such findings could be well documented in other 
studies, researchers might conclude that disability for 
chronically ill individuals remains an encapsulated 
stressor and does not infiltrate self-concept or char-
acter structure in an important way. It might also re-
flect further on the existence of an "MS personality," 
discussed earlier. There were in this study a few per-
sonality trends, generally not statistically significant, 
in directions which might be expected. Thus Table 1 
reveals that moderately impaired MS patients admitted to 
greater trait anxiety than did normals. MS patients des-
cribed themselves somewhat less favorably, reported a bit 
less self-confidence, less need to achieve, less dominance, 
greater need for succorance, poorer personal adjustment, 
indicated no greater readiness for counseling than did 
normals, possibly because any feelings of poor personal 
adjustment are attributed entirely to physical diffi-
cul ties. 
SUM.MARY 
This investigation explored the relationship be-
tween achievement pressure and motor performance in mul-
tiple sclerosis. More specifically, the experimenter 
proposed that MS patients responded more poorly to ex-
perimentally induced stress than did normals and that 
non-ambulatory MS individuals exhibited more stress re-
sponse than did ambulatory MS patients. The experimenter 
tested 30 normals~ 30 ambulatory MS individuals, and 24 
non-ambulatory MS subjects on ten dependent measures, 
some cognitive and some motor. Half of each group was 
randomly assigned to high and half to low arousal con-
ditions, and the experimenter determined significance 
of variance attributable to the interaction between 
st-ress condition and disease state. The hypotheses 
stated above were not supported; MS patients in both 
disease categories ~esponded both subjectively and be-
haviorally to achievement pressure in a manner very sim-
ilar to that seen in normal subjects. Interactional 
coefficients were nonsignificant. The experimenter 
also proposed that motor ability was more stress respon-
sive than cognitive efficiency in MS patients. Because 
interactional coefficients computed above were uniformly 
nonsignificant, this idea could not be tested. Finally, 
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the experimenter proposed that illness, demographic, and 
personality variables might be related to stress respon-
siveness in MS individuals in a somewhat different way 
than in normals. Work in this area was exploratory and 
correlational, and statistical tests were not conclusive. 
However, initial impressions were that, while demographic 
variables might warrant additional investigation, illness 
and personality variables did not relate to performance 
and did not correlate differently with performance in dif-
ferent disease groups. 
The experimenter discussed methodological limita-
tions, the importance of experimental rather than cor-
relational methodology generally in the study of psycho-
logical factors in multiple sclerosis, and the possibil-
ities for an interactional conception in the approach to 
this disease. The experimenter likewise explored the 
clinical implications of the findings in this study and 
their applicability to the concepts of linguistic paral-
lelism and of labeling phenomena in reference to the 
emotional life of chronically disabled persons. A few 
serendipitous findings were noted. First, MS patients 
performed significantly more poorly than did normals on 
cognitive measures; these "significant" differences never-
theless did not appear clinically important. Secondly, 
MS patients and normals demonstrated similar personality 
profiles. 
/' 
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'fftESBYTERIAN-ST. LUKE'S HOSPITAL 17l53 WEST CONGRESS PARKW~Y. CHICAGO 6061: 
MULTIPLE SCLEROSIS CENTER 
F. A. O"AVIS, M.o. DIRECTOR 
Dear 
We are writing thi!? letter requesting your participation in a research project sponsored 
by individl.,lals involved in the Rush-Presbyterian-St. Luke's Multiple Sclerosis Center. 
You may already be acquainted with some of the other activities of the Center. The · 
M .S. Center attempts to meet the neurological, social, adjustment and ·other needs of. 
the M. s .. patient in a comprehensive program of individualized neurological care I group 
discussions and individual and family interviews. This program is sponsored in part by 
the Chicago Chapter of the Multiple Sclerosis Society. 
The Center also conducts a number of programs of research. The present project relates 
to the potential of the M. S. patient to perform the kinds of tasks often demanded in _ . 
employment and everyday living situations. You will not as a part of this experi~ent 
be asked to ·take medications or drugs or to participate in any physical procedures 
whatsoever. Rather I the experimenter will ask you to answer a few questions I to use 
your lips and ears and to manipulate objects with your hands. The study requires 
1 1/2 to 2 hours of your time. While it may be a bit fatiguing, it should not tire you 
any more thari your ~sual everyday activities. Dr. Floyd Davis, the staff neurologist, 
approves of your participation in the project and has eliminated from the list of potential 
___,.. . 
subjects any individual for whom procedures would be in any way harmful. We are also 
asking individuals who do not have M .S. to participate and we would appreciate it if 
you have a spouse or relative who might agree to take part in the study. · 
We .very much hope you will be able to participate. You have an opportunity.to contributE 
to an important and new area of research w!iich may iri the future affect rehabilitation 
efforts with individuals with M .S. as well as the attitudes of others toward M .S. patien1 
generally. We ·need your help." Mrs. Pavlou will call you within the rtext several weeks 
and will answer questions you may .have. If you are willing to participate, sh~ will make 
arrangements to meet with you either in your home or at the Center. We look forward to 
talking with you . 
Respectfully, 
Marcia M . Pav lou, M .A. 
Floyd A. Davis, M.D. 
cl 
GENERAL INTRODUCTION TO ALL SUBJECTS 
Thank you for volunteering as a participant in 
the activities which are to follow. Sponsored by the 
Multiple Sclerosis Center at Presbyterian St. Luke's 
Hospital, this study is the beginning of important work 
in the area of adjustment to multiple sclerosis. You 
may already know a great deal about this condition. You 
may know that it is not fatal, that it may not disable 
to a significant degree, that it affects different peo-
ple in different ways. Disservice has sometimes been 
done to the MS patient when individuals in employment 
and other important living situations have made false 
assumptions about the capabilities of individuals with 
multiple sclerosis. In this study, MS as well as non-
MS individuals will be asked to perform a series of 
tasks similar to those sometimes demanded in everyday 
living situations. · There will be no drugs used and no 
pain or physical examination procedures. Rather,· you 
will be asked to answer questions and do various tasks 
with your hands. The whole session will take one and 
a half to two hours and should be no more tiring than 
your usual everyday activities. The experimenter will 
now ask you to sign a consent form. Prior to beginning 
the main part of the study, you will be asked to fill 
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out several forms describing yourself as a person. We 
are interested in whether different types of people do 
better in different areas. This information is entirely 
confidential, and your name will never be used. The 
experimenter will now describe these forms to you. 
r 
CONDITION A-LOW AROUSAL 
You will now begin the main part of the study. 
You will perform a number of different activities de-
signed to help us to begin to get an idea of the special 
talents of different groups of people. We hope you will 
enjoy most of the activities which are to follow. Most 
people do find them interesting and fun, though many 
individuals find they are much better at some things than 
at others. Nobody does well at everything. Relax, and 
work at a pace at which you are comfortable.. And enjoy 
yourself. 
The first task is a kind of "warm-up11 • Mrs. 
Pavlou will record your responses. Here is the first 
question. 
1. In what way are a plum and a peach alike? 
(30") 
If you said they were both fruit, you are 
getting the idea. If you said they are 
both food, both round, or that they both 
have skin, pits, juice, you are also 
doing fine. Here is the next question .. 
2. In what way are a cat and a mouse alike? 
(30") 
3. In what way are a coat and a dress alike? 
(40") 
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4. In what way are an axe and a saw alike? 
(40 11 ) 
5. In what way are a piano and a violin 
alike? 
(40") 
6. In what way are a typewriter and an 
adding machine alike? 
(40") 
7. In what way are beer and wine alike? 
(40") 
8. In what way are red and blue alike? 
9. In what way are a poem and a statue 
alike? 
(40") 
10. In what way are the numbers 49 and 121 
alike? 
(40") 
-· 
11. In what way are wood and alcohol alike? 
(40") 
12. In what way are a fly and a tree alike? 
(40") 
This is the end of the "warm-up" task. The ex-
perimenter will now tell you the number of questions you 
completed successfully. If you completed 
three or less successfully, you are doing below average. 
If you completed between four and si~ correctly, you are 
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doing about average. If you correctly answered more 
than six questions, you are doing very well and better 
than most people. You will now move on to other things. 
r 
CONDITION B-HIGH AROUSAL 
You will now begin the main part of the experiment. 
You will soon take a battery of psychological tests which 
measure your abilities and reflect on your intelligence 
in various areas. You are participating in an important 
study, and it is necessary to programs of research and 
rehabilitation that you work to the absolute maximum of 
your capacity; it is crucial that experimental research 
yield some 11 hard data" on the question of the ability and 
intelligence of MS patients in comparison to individuals 
not afflicted with the disease. If you concentrate, you 
should be able to successfully complete all the tests that 
follow. The experimenter may from time to time tell you 
how you are doing and may encourage you to work a bit 
haraer if you are not doing as well as it seems you should 
be. 
The first task is a very important one, as it gives 
the experimenter a 11 baseline11 measure of your general intel-
lectual ability. The test consists of a number of mathe-
matical problems to be worked out in your head. You should, 
if you concentrate, be able to work most problems within the 
time provided. The experimenter will record your responses. 
Please do as well as you possibly can. Here is the first 
question. 
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1. James had 8 marbles and he bought 6 more. 
How many did he have in all? 
{20") 
The correct answer is 14. 
2. If a man buys 6 cents worth of stamps 
and gives the clerk 10 cents, how much 
change should he get back? 
{15 11 ) 
3. A man with $18. spends $7.50. How much 
does he have left? 
{7") 
4. The price of canned peas is 2 cans for 
31 cents. What is the price for 1 dozen 
cans? 
{ 10 II ) 
5. How many hours will it take a man to walk 
24 miles at the rate of 3 miles an hour? 
{20") 
6. A worker's salary is $85. per week. If 
15% of his pay is witheld for taxes, how 
much does he receive each week? 
{20 11 ) 
You have 10 seconds more. If you are not 
almost done, you are probably using the 
wrong approach. 
7. A man bought some secondhand furniture 
for 2/3 of what it costs new. He paid 
r 
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$500. for it. How much did it cost new? 
(15 11 ) 
Please concentrate harder if you are 
having trouble. Most people can get 
this problem. 
8. How many oranges can you buy for 36 cents 
if one orange costs 6 cents? 
(20") 
9. If a taxi charges 20 cents for the first 
quarter mile and 5 cents for each quarter 
mile therafter, what will be the cost for 
a two mile trip? 
(30") 
10. Smith and Brown start a card game with 
$27. each. They agree that at the end 
of each deal the loser will pay the 
winner 1/3 of what he has in his posses-
sion. Smith wins the first 3 deals. How 
much does Brown have at the beginning of 
the fourth deal? 
(30") 
11. If 3 pencils cost 5 cents, what is the 
cost of 24 pencils? 
(20 11 ) 
12. Eight men can finish a job in 6 days. 
How many men will be needed to finish it 
in half a day? 
(21") 
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This task is now finished. The experimenter will 
now tell you how many problems you completed successfully. 
If you completed 10 or more correctly, you are 
doing very well and above average. If you accurately 
answered between 8 and 10, you are doing average work. 
If you earned a score of less than 8, you are working at 
below average level. A bit more concentration should help. 
You will now move on to other tasks. 
r 
APPROVAL SHEET 
The dissertation submitted by Marcia Pavlou has been read 
and approved by the following Committee: 
Dr. Patricia Barger, Chairman 
Professor, Psychology, Loyola 
Dr. Jeanne Foley 
Professor, Psychology, Loyola 
Dr. John Shack 
Associate Professor, Psychology, Loyola 
The final copies have been examined by the director of the 
dissertation and the signature which appears below verifies 
the fact that any necessary changes have been incorporated 
and that the dissertation is now given final approval by 
the Conunittee with reference to content and form. 
The dissertation is therefore accepted in partial fulfillment 
of the requirements for the degree of Doctor of Philosophy. 
Date \ Director's Signature 
